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(54) TREATMENT OF POROUS CARBONACEOUS ELECTRODE, CARBONACEOUS FIXED 
BED TYPE THREE-DIMENSIONAL ELECTRODE ELECTROLYTIC CELL AND TREATMENT OF 
WATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a treating method with high removing rate and 
sterilizing efficiency of bacteria in a carbonaceous fixed bed type three-dimensional electrode 
electrolytic cell in which bacteria in water is electrochemically treated by passing water through 
a carbonaceous fixed bed type three-dimensional electrode, by using a porous carbonaceous 
electrode treated under specified conditions. 

SOLUTION: In a carbonaceous fixed bed type three-dimensional electrode electrolytic cell in 
which water is electrochemically treated by passing water through a carbonaceous fixed bed 
type three-dimensional electrode, a porous carbonaceous three-dimensional electrode to be 
used in the electrolytic cell is treated in a water vapor atmosphere at 100 to 130° C. In a 
carbonaceous fixed bed type three-dimensional electrode electrolytic cell in which bacteria in 
water is electrochemically treated by passing water through a carbonaceous fixed bed type 
three-dimensional electrode, a porous carbonaceous electrode treated in a water vapor 
atmosphere at 100 to 130° C is used for the electrolytic cell. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The art of the porous carbonaceous electrode characterized by processing the porous 
carbonaceous electrode used for the carbonaceous fixed-bed mold three-dimensions electrode 
cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically under a 100-130-degree C steam ambient 
atmosphere. 

[Claim 2] The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
the porous carbonaceous electrode used for this cell processing under a 100-130-degree C 
steam ambient atmosphere in the carbonaceous fixed-bed mold three-dimensions electrode cell 
which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically. 

[Claim 3] The water treatment approach characterized by impressing the 2nd applied voltage 
which has a reversal period shorter than the reversal period of the 1st electrolytic voltage to the 
process which the polarity of the 1st electrolytic voltage impressed to a cell reverses in the 
water treatment approach of reversing the polarity of applied voltage in case a carbonaceous 
fixed-bed mold three-dimensions electrode cell is passed and processed water is processed 
electrochemically. 

[Claim 4] The water treating unit which has the electrolytic voltage generator which impresses 
the 2nd applied voltage which has a reversal period shorter than the reversal period of the 1st 
electrolytic voltage to the process which the 1st electrolytic voltage impressed to a cell inverts 
in the water treating unit which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode cell, and processes processed water electrochemically. 
[Claim 5] the water treatment approach by the carbonaceous fixed-bed mold three-dimensions 
electrode cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, 
and processes processed water electrochemically — the water treatment approach 
characterized by being, and adding and processing the halogenide of alkali metal to treated 
water. 

[Claim 6] The water treatment approach characterized by processing the treated water 
containing the halogenide of 0.005 - 0.5% of alkali metal with a cell in the water treatment 
approach of passing a carbonaceous fixed-bed mold three-dimensions electrode cell, and 
processing the processed water in a processing tub electrochemically, and returning this in a 
processing tub. 

[Claim 7] The carbonaceous fixed-bed mold three-dimensions electrode cell used for the water 
treatment approach according to claim 6 characterized by having two or more through tubes 
whose apertures are 0.3-3mm in the carbonaceous fixed bed. 

[Claim 8] An approach to assemble the carbonaceous fixed-bed mold three-dimensions 
electrode cell characterized by to arrange this metal auxiliary electrode so that this metal 
auxiliary electrode may be contacted in the center of abbreviation of this carbonaceous fixed 
bed, and to suppress this metal auxiliary-electrode periphery with an elastic body gasket when 
having been distorted so that the metal auxiliary electrode which touches the carbonaceous 
fixed bed in an approach to assemble the carbonaceous fixed-bed mold three-dimensions 



electrode cell which is made to pass and is processed electrochemically for a carbonaceous 
fixed-bed mold three-dimensions electrode in processed water may serve as a convex. 
[Claim 9] The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
being assembled by the approach according to claim 8 of assembling. 

[Claim 10] In an approach to assemble the carbonaceous fixed-bed mold three-dimensions 
electrode cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, 
and processes processed water electrochemically When the metal auxiliary electrode in contact 
with the carbonaceous fixed bed is distorted irregularly, this metal auxiliary electrode is arranged 
so that it may contact by the periphery of this carbonaceous fixed bed, and the periphery of this 
metal auxiliary electrode is an elastic body gasket. The center of abbreviation is an approach to 
assemble the carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
arranging so that it may press down with the spacer separated or it was united with the gasket 
and this metal auxiliary electrode may become almost parallel to this carbonaceous fixed bed. 
[Claim 11] The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
being assembled by the approach according to claim 10 of assembling. 

[Claim 12] The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
forming the plate which has micropore in the upstream of the carbonaceous fixed bed by the 
side of the top style of a cell. 

[Claim 13] In the art of the carbonaceous fixed bed used for the carbonaceous fixed-bed mold 
three-dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically This carbonaceous fixed 
bed arranged so that the carbonaceous fixed bed may constitute a part of wall surface of a tight 
container and the abbreviation disregard of the leak of the fluid from the clearance between this 
carbonaceous fixed bed and a tight container can be carried out The art of the carbonaceous 
fixed bed characterized by taking out the foreign matter in this carbonaceous fixed bed to the 
exterior by soaking in water or an aquosity solvent, and sending in and pressurizing air or inert 
gas in a tight container. 

[Claim 14] In the equipment which takes out to the exterior the foreign matter in the 
carbonaceous fixed bed used for the carbonaceous fixed-bed mold three-dimensions electrode 
cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically This carbonaceous fixed bed arranged so that the 
carbonaceous fixed bed may constitute a part of wall surface of a tight container and the 
abbreviation disregard of the leak of the fluid from the clearance between this carbonaceous 
fixed bed and a tight container can be carried out Equipment which takes out to the exterior the 
foreign matter in the carbonaceous fixed bed characterized by soaking in water or an aquosity 
solvent, and sending in and pressurizing air or inert gas in a tight container. 
[Claim 15] The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
being pressed down by the carbonaceous fixed bed which the electrode for electric supply of the 
upstream adjoins with an elastic body at least in the carbonaceous fixed-bed mold three- 
dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode cell, and processes the processed water in a processing tub 
electrochemically. 

[Claim 16] The carbonaceous fixed-bed mold three-dimensions electrode cell according to claim 
15 with which the elastic body which presses down the electrode for electric supply of the 
above-mentioned upstream is characterized by being a flat spring or a compression spring. 
[Claim 17] In the carbonaceous fixed-bed mold three-dimensions electrode cell which is made to 
pass a carbonaceous fixed-bed mold three-dimensions electrode, and processes processed 
water electrochemically, while arranging a carbonaceous fixed-bed mold three-dimensions 
electrode in a heat-resistant container The carbonaceous fixed-bed mold three-dimensions 
electrode cell characterized by having arranged the heat source for touching the water flow on 
the street of the upstream, and/or the outside of a cell, and heating the liquid in a cell to 70-100 
degrees C rather than a cell in a cell container. 

[Claim 18] In the carbonaceous fixed-bed mold three-dimensions electrode cell which is made to 
pass a carbonaceous fixed-bed mold three-dimensions electrode, and processes processed 



water electrochemically A cell consists of a heat-resistant container and the outside of the 
heat-resistant container is covered with a heat insulator. Arrange the heat source for heating in 
a heat-resistant container, and heating to 70-100 degrees C for electrode playback is performed 
by automatic or manual operation. The carbonaceous fixed-bed mold three-dimensions electrode 
cell characterized by having the function to adjust the flow rate of processed water so that the 
flow rate of processed water may become the following during heating by water flow cross- 
section 0.05l./per two of 1cm of a cell. 

[Claim 19] In the water treating unit containing the carbonaceous fixed-bed mold three- 
dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically It is. this cell consists 
of a heat-resistant container, and the means for heating said carbonaceous fixed-bed mold 
three-dimensions electrode is arranged on a circulation path, and automatic — being certain — 
by manual operation The water with which heating of the 70-100-degree C electrode plate for 
electrode playback was performed, and it was heated on said circulation path after heat- 
treatment termination is a water treating unit characterized by having the function which 
passage is changed and is discharged out of a system. 

[Claim 20] In the electrode playback approach of the water treating unit containing the 
carbonaceous fixed-bed mold three-dimensions electrode cell which is made to pass a 
carbonaceous fixed-bed mold three-dimensions electrode, and processes processed water 
electrochemically It is. this cell consists of a heat-resistant container, and the means for heating 
said carbonaceous fixed-bed mold three-dimensions electrode is arranged on a circulation path, 
and automatic — being certain — by manual operation For passage, the water with which 
heating of the 70-100-degree C electrode plate for electrode playback was performed, and it 
was heated on said circulation path after heat-treatment termination is the electrode playback 
approach that it is characterized by changing and discharging out of a system. 
[Claim 21] The carbonaceous electrode used for the carbonaceous fixed-bed mold three- 
dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically A laminating and two or 
more compressed fibroid sheets are heat-treated using an organic binder, and they are 
carbonization and the graphite-ized thing. The carbonaceous electrode which carries out cutting 
of this molding object, and is characterized by processing it so that the angle of the circulation 
direction of treated water and the laminating side of said fibroid sheet to make may become 10- 
80 degrees. 

[Claim 22] The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
using a carbonaceous electrode according to claim 21 in the carbonaceous fixed-bed mold 
three-dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of preventing and recovering the 
lock out by the foreign matter in collapse of the porous carbonaceous electrode by electrolysis, 
and treated water, and/or the carbon fines by collapse of an electrode while raising the 
sterilization effectiveness of the processed water containing a microorganism, and recovery / 
removal effectiveness of a processed underwater impurity. 
[0002] 

[Description of the Prior Art] When current and we live, the water of various classes is used. For 
example, they are well water, tap water, industrial water, pure water, ultrapure water, organ bath 
water, pool water, etc. Moreover, the used water turns into waste industrial waters or domestic 
wasted water. Or the water which contains various matter in various industries is used. These 
water solutions etc. offer nourishment with a moderate solute, or microorganisms, such as 
bacteria, breed that the solution temperature of this water solution is temperature desirable to 
propagation, performance degradation, such as said water, is caused or doing various bad 
influences is known. Moreover, various impurities are contained in industrial liquid waste, and 
impurity removal for environmental pollution prevention or recovery of the useful matter is 
performed. 

[0003] For example, in paper sensitive-material processing after image exposure, photosensitive 
material is processed through down stream processing of the color development, bleaching fixing, 
rinsing, and/or stabilization, and, subsequently it dries. And in such a photographic-processing 
process, although various photographic-processing liquid, such as color development liquid, 
bleach liquor, a bleach fix bath, a fixer, slurry, and rinsing water, is used The fault that an 
irregular color arises on the print obtained while the microorganism mixed into said 
photographic-processing liquid breeds and reducing the effectiveness of sensitive-material 
processing, or mold and an image pollutes according to generating etc. has produced said 
sensitive material in order to offer the environment which contained gelatin content and was 
suitable for microorganism propagation. Although control of degradation of the photographic- 
processing liquid by this microorganism propagation has the approach in use of sterilizing said 
microorganism by the injection of an antifungal agent etc. from the former, and carrying out 
activation of the engine performance, by this approach, the antifungal agent to add is needed for 
a large quantity, and this antifungal agent becomes easy to remain in photographic-processing 
liquid or said sensitive material, and it may have a bad influence on sensitive material. Moreover, 
if said many of antifungal agents are not in the condition which was hard to be referred to as 
harmless to the body, and was managed under various regulation systems, the use is difficult for 
it Moreover, antibacterial [ to that antifungal agent ] may also generate the antifungal agent 
chosen in this way after a while, and the troublesome problem of choosing an antifungal agent to 
antibacterial [ this ] again arises. 

[0004] Moreover, many microorganisms, such as bacteria harmful to the body, inhabited the 
water used for a pool, and since this pool water has high possibility of contacting a users eye, a 
wound, etc. directly and producing a disease, it disinfected by having fed drugs, such as sodium 



hypochlorite, into pool water, and has prevented generating of a disease. However, chlorine- 
based reagents, such as a strong hypochlorous acid of a bactericidal effect and liquid chlorine, 
are used as said drugs, and even if itself or a decomposition product has stimulative and 
effectiveness, such as sterilization, arises with this reagent, side effects with this reagent, such 
as a pain of an eye and a rash of the skin, occur, and this chlorine-based reagent poses a big 
problem, when it is the weak small child of especially drag force. Moreover, since the amount of 
the pool water which cannot carry out permanent use, but needs to continue addition in pool 
water like every day in order to disassemble a chlorine-based reagent, and is used for a pool is 
immense, it serves as a burden also with the big cost of the drugs to be used. 
[0005] Moreover, the need of various papers, especially quality paper is growing by progress of 
an information society in recent years. Although these papers are manufactured through various 
processes from paper pulp, this process that washes the pulp in front of paper manufacture in 
process, and flushes an unnecessary component exists. Since it is maintained by moderate 
temperature and moderate nourishment is included, if these mold and bacteria remain in a final 
product so much that microorganisms, such as mold and bacteria, tend to breed, degradation of 
engine performance, such as tenebrescence of papers, will produce this pulp. Therefore, an 
antifungal agent and a germicide contain and he is trying to prevent the performance degradation 
of a final product as much as possible in the wash water of the immense amount used at this 
washing process. However, by this approach, there is a trouble that performance degradation 
other than the performance degradation by which said antifungal agent and germicide remain in a 
product, and the cost of an antifungal agent or a germicide not only becomes high, but they 
originate in mold or bacteria may be caused. 

[0006] Furthermore, the installation number of the various air conditioning equipments installed 
in this building etc. is also increasing by leaps and bounds with the increment in buildings, such 
as a building which the companies of apartments, such as an apartment in recent years, or a 
large number gather, and is formed. At the apartment and building in which the air conditioning 
equipment of such a large number is installed, the facility for heat exchangers of the cooling 
water of this air conditioning equipment, for example, a cooling tower, is usually installed in the 
roof. When the cooling water of this heat exchanger facility also continues prolonged use, 
microorganisms, such as mold and bacteria, breed and it deposits in the heat exchange side of 
said heat exchanger, and the heat exchange engine performance may be worsened, or a 
microorganism may occur massive and may blockade piping etc. Moreover, the trash of a 
microorganism generated so much may cause serious problems, such as corrosion, in piping or a 
device. 

[0007] Furthermore, if breed quickly, it is polluted and it becomes impossible for a microorganism 
to continue use, although the amount of the bathroom water used is increasing from spread and 
the hot spring boom of a home organ bath in recent years, and leaving it, without using it for 
bathing since this bathroom water has the solution temperature to which the microorganism 
around 40 degrees C tends to breed also repeats bathing, the dirt of the body etc. will float and 
this inclination will become more remarkable. Since the microorganism which bred is minute, by 
filtration actuation, it is hard to remove, and since the amount used is especially huge in the 
public bath, if the polluted bathroom water is reproducible by easy processing actuation, a large 
cost cut will be attained. 

[0008] Furthermore, besides the natural fishes which are breeding to the sea or a river as 
various fishes resources, the farmed fishes in a nursery attract attention and, recently, many 
farmed fishes are supplied to the commercial scene. Microorganisms contained in inside, such as 
bacteria and mold, pollute fishes, the time of breeding of these fishes in a nursery — fish 
breeding — service water — It is added so much to service water, or the various drugs for 
annihilating the microorganism of all, such as a germicide and an antifungal agent, or most, in 
order to control the bad influence of adhering to fishes and reducing the commodity value — 
said fish breeding — Furthermore, in order to suppress damage on the fishes by said drugs to 
the minimum, fishes are medicated with a lot of nutrients, such as a vitamin compound, and food 
is given on it. Therefore, the fishes which the fishes bred in a nursery etc. had much addition of 
the various drugs artificially prescribed for the patient as compared with the amount of food and 



a vitamin compound, and the antifungal agent and the germicide were accumulated in the inside 
of the body of fishes, and were polluted with various drugs harmful to the body will be supplied to 
a commercial scene. 

[0009] Furthermore, after potable water carries out disinfection processing of the water which 
stored water to sources, such as a reservoir, in purification plant, it is supplied to each home, a 
drink store, etc. through a water supply system. Although said disinfection of potable water has 
the common processing by chlorine, while disinfection of potable water is performed 
comparatively good, according to this chlorination, the fault that the mellowness which natural 
water has for a bleaching powder smell is spoiled produces it. 

[0010] There is the approach of processing electrochemically currently indicated by JP.3- 
224686.A, 4-27488, etc. as a water treatment method without the above faults. According to this 
approach, a special chemical etc. cannot be used but a lot of water can be processed. However, 
in these approaches, a method of improving the improvement in processing effectiveness, 
collapse prevention of a carbon electrode, and lock out is desired. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in the approach of 
processing electrochemically the processed underwater microorganism which uses a fixed-bed 
mold three-dimensions electrode cell to offer the high fixed-bed mold three-dimensions 
electrode cell and high art of removal / sterilization effectiveness of a microorganism. 
[0012] Furthermore, it aims at offer of the fixed-bed mold three-dimensions electrode cell with 
which the adhesion of a metal auxiliary electrode and the fixed bed is improved, and collapse by 
anodic oxidation of an electrode is suppressed. 

[0013] Moreover, it aims at offering the approach of improving the lock out by the carbon 
particle produced by collapse of a processed underwater foreign matter or the carbonaceous 
fixed bed. 
[0014] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by 
the following configuration. 

[0015] (1) The art of the porous carbonaceous electrode characterized by processing the porous 
carbonaceous electrode used for the carbonaceous fixed-bed mold three-dimensions electrode 
cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically under a 100-130-degree C steam ambient 
atmosphere. 

[0016] (2) The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
the porous carbonaceous electrode used for this cell processing under a 100-130-degree C 
steam ambient atmosphere in the carbonaceous fixed-bed mold three-dimensions electrode cell 
which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically. 

[0017] (3) The water treatment approach characterized by impressing the 2nd applied voltage 
which has a reversal period shorter than the reversal period of the 1st electrolytic voltage to the 
process which the polarity of the 1st electrolytic voltage impressed to a cell reverses in the 
water treatment approach of reversing the polarity of applied voltage in case a carbonaceous 
fixed-bed mold three-dimensions electrode cell is passed and processed water is processed 
electrochemically. 

[0018] (4) The water treating unit which has the electrolytic voltage generator which impresses 
the 2nd applied voltage which has a reversal period shorter than the reversal period of the 1st 
electrolytic voltage to the process which the 1st electrolytic voltage impressed to a cell inverts 
in the water treating unit which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode cell, and processes processed water electrochemically. 
[0019] (5) the water treatment approach by the carbonaceous fixed-bed mold three-dimensions 
electrode cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, 
and processes processed water electrochemically — the water treatment approach 
characterized by being, and adding and processing the halogenide of alkali metal to treated 
water. 



[0020] (6) The water treatment approach characterized by processing the treated water 
containing the halogenide of 0.005 - 0.5% of alkali metal with a cell in the water treatment 
approach of passing a carbonaceous fixed-bed mold three-dimensions electrode cell, and 
processing the processed water in a processing tub electrochemically, and returning this in a 
processing tub. 

[0021] (7) The carbonaceous fixed-bed mold three-dimensions electrode cell used for the water 
treatment approach of said six publications characterized by having two or more through tubes 
whose apertures are 0.3-3mm in the carbonaceous fixed bed. 

[0022] (8) An approach to assemble the carbonaceous fixed-bed mold three-dimensions 
electrode cell characterized by to arrange this metal auxiliary electrode so that this metal 
auxiliary electrode may be contacted in the center of abbreviation of this carbonaceous fixed 
bed, and to suppress this metal auxiliary-electrode periphery with an elastic body gasket when 
having been distorted so that the metal auxiliary electrode which touches the carbonaceous 
fixed bed in an approach to assemble the carbonaceous fixed-bed mold three-dimensions 
electrode cell which is made to pass and is processed electrochemically for a carbonaceous 
fixed-bed mold three-dimensions electrode in processed water may serve as a convex. 
[0023] (9) The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
being assembled by the approach assembling said eight publications. 

[0024] (10) In an approach to assemble the carbonaceous fixed-bed mold three-dimensions 
electrode cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, 
and processes processed water electrochemically When the metal auxiliary electrode in contact 
with the carbonaceous fixed bed is distorted irregularly, this metal auxiliary electrode is arranged 
so that it may contact by the periphery of this carbonaceous fixed bed, and the periphery of this 
metal auxiliary electrode is an elastic body gasket. The center of abbreviation is an approach to 
assemble the carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
arranging so that it may press down with the spacer separated or it was united with the gasket 
and this metal auxiliary electrode may become almost parallel to this carbonaceous fixed bed. 
[0025] (1 1) The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
being assembled by the approach assembling said ten publications. 

[0026] (12) The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
forming the plate which has micropore in the upstream of the carbonaceous fixed bed by the 
side of the top style of a cell. 

[0027] (13) In the art of the carbonaceous fixed bed used for the carbonaceous fixed-bed mold 
three-dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically This carbonaceous fixed 
bed arranged so that the carbonaceous fixed bed may constitute a part of wall surface of a tight 
container and the abbreviation disregard of the leak of the fluid from the clearance between this 
carbonaceous fixed bed and a tight container can be carried out The art of the carbonaceous 
fixed bed characterized by taking out the foreign matter in this carbonaceous fixed bed to the 
exterior by soaking in water or an aquosity solvent, and sending in and pressurizing air or inert 
gas in a tight container. 

[0028] (14) In the equipment which takes out to the exterior the foreign matter in the 
carbonaceous fixed bed used for the carbonaceous fixed-bed mold three-dimensions electrode 
cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically This carbonaceous fixed bed arranged so that the 
carbonaceous fixed bed may constitute a part of wall surface of a tight container and the 
abbreviation disregard of the leak of the fluid from the clearance between this carbonaceous 
fixed bed and a tight container can be carried out Equipment which takes out to the exterior the 
foreign matter in the carbonaceous fixed bed characterized by soaking in water or an aquosity 
solvent, and sending in and pressurizing air or inert gas in a tight container. 

[0029] (15) The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
being pressed down by the carbonaceous fixed bed which the electrode for electric supply of the 
upstream adjoins with an elastic body at least in the carbonaceous fixed-bed mold three- 
dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 



dimensions electrode cell, and processes the processed water in a processing tub 
electrochemically. 

[0030] (16) The carbonaceous fixed-bed mold three-dimensions electrode cell of said 15 
publications with which the elastic body which presses down the electrode for electric supply of 
the above-mentioned upstream is characterized by being a flat spring or a compression spring. 
[0031] (17) In the carbonaceous fixed-bed mold three-dimensions electrode cell which is made 
to pass a carbonaceous fixed-bed mold three-dimensions electrode, and processes processed 
water electrochemically, while arranging a carbonaceous fixed-bed mold three-dimensions 
electrode in a heat-resistant container The carbonaceous fixed-bed mold three-dimensions 
electrode cell characterized by having arranged the heat source for touching the water flow on 
the street of the upstream, and/or the outside of a cell, and heating the liquid in a cell to 70-100 
degrees C rather than a cell in a cell container. 

[0032] (18) In the carbonaceous fixed-bed mold three-dimensions electrode cell which is made 
to pass a carbonaceous fixed-bed mold three-dimensions electrode, and processes processed 
water electrochemically A cell consists of a heat-resistant container and the outside of the 
heat-resistant container is covered with a heat insulator. Arrange the heat source for heating in 
a heat-resistant container, and heating to 70-100 degrees C for electrode playback is performed 
by automatic or manual operation. The carbonaceous fixed-bed mold three-dimensions electrode 
cell characterized by having the function to adjust the flow rate of processed water so that the 
flow rate of processed water may become the following during heating by water flow cross- 
section 0.05l./per two of 1cm of a cell. 

[0033] (19) In the water treating unit containing the carbonaceous fixed-bed mold three- 
dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically It is. this cell consists 
of a heat-resistant container, and the means for heating said carbonaceous fixed-bed mold 
three-dimensions electrode is arranged on a circulation path, and automatic — being certain — 
by manual operation The water with which heating of the 70-100-degree C electrode plate for 
electrode playback was performed, and it was heated on said circulation path after heat- 
treatment termination is a water treating unit characterized by having the function which 
passage is changed and is discharged out of a system. 

[0034] (20) In the electrode playback approach of the water treating unit containing the 
carbonaceous fixed-bed mold three-dimensions electrode cell which is made to pass a 
carbonaceous fixed-bed mold three-dimensions electrode, and processes processed water 
electrochemically It is. this cell consists of a heat-resistant container, and the means for heating 
said carbonaceous fixed-bed mold three-dimensions electrode is arranged on a circulation path, 
and automatic — being certain — by manual operation For passage, the water with which 
heating of the 70-100-degree C electrode plate for electrode playback was performed, and it 
was heated on said circulation path after heat-treatment termination is the electrode playback 
approach that it is characterized by changing and discharging out of a system. 
[0035] (21) The carbonaceous electrode used for the carbonaceous fixed-bed mold three- 
dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically A laminating and two or 
more compressed fibroid sheets are heat-treated using an organic binder, and they are 
carbonization and the graphite-ized thing. The carbonaceous electrode which carries out cutting 
of this molding object, and is characterized by processing it so that the angle of the circulation 
direction of treated water and the laminating side of said fibroid sheet to make may become 10- 
80 degrees. 

[0036] (22) The carbonaceous fixed-bed mold three-dimensions electrode cell characterized by 
using the carbonaceous electrode of said 21 publications in the carbonaceous fixed-bed mold 
three-dimensions electrode cell which is made to pass a carbonaceous fixed-bed mold three- 
dimensions electrode, and processes processed water electrochemically. 
[0037] This invention is explained to a detail below, the fixed-bed mold three-dimensions 
electrode cell of this invention — the flat electrode for electric supply of a pair — by arranging 
the fixed bed of the porosity of 3-15 preferably [ it is desirable and / one or more ] to mesh-like 



inter-electrode, and impressing direct current voltage to the electrode for electric supply of the 
aforementioned pair, polarization of the porosity fixed bed is carried out, and it is removal and 
the water treating unit to sterilize of microorganisms, such as bacteria, a virus, and protozoa, 
through treated water at this fixed bed. Or it can use also for recovery of a processed 
underwater metal component, or electrochemical decomposition removal of an impurity. 
[0038] This invention removes and sterilizes a processed underwater microorganism efficiently in 
the approach of processing electrochemically the processed underwater microorganism which 
uses a fixed-bed mold three-dimensions electrode cell, by activating a carbonaceous front face 
by processing the carbonaceous fixed bed to be used under a 100-130-degree C steam ambient 
atmosphere. That is, when removing a microorganism processed underwater with the 
carbonaceous fixed-bed mold three-dimensions electrode cell of this invention, a microorganism 
once sticks to the carbonaceous fixed bed, it is thought that electrolysis processing is carried 
out and this is sterilized on an electrode, and since it becomes easy to carry out adsorption of a 
up to [the electrode of a microorganism ] by processing of this invention, it is presumed that 
removal / sterilization effectiveness improved. Although processing of this carbonaceous fixed 
bed may process only a porous carbon electrode plate, it may be processed as the 
carbonaceous fixed bed which consists of a porous carbon electrode plate, a metal auxiliary 
electrode, and a gasket. Or it is also possible to process the whole cell container in the condition 
of having been arranged in a cell. In this case, it is effective, if it lets water flow in a cell 
container beforehand and the porous carbon electrode plate is wet with water. This processing 
can use the commercial autoclave for sterilization. In that case, 120 degrees C, 2atm, and the 
processing for 20 minutes are desirable. Although this processing is effective also with a new 
porous carbon electrode plate, remarkable effectiveness is demonstrated to the porous carbon 
electrode plate with which the adsorption power of a microorganism declined by especially used. 
It is more effective, if it carries out combining alkali cleaning and/or acid cleaning (for example, it 
lets 0.05-5N NaOH and 0.05-5N HCI flow, is immersed, and the organic substance and an 
inorganic substance are removed) when reproducing a used porous carbon electrode plate. 
[0039] In the art which reverses the polarity of the electrolytic voltage impressed to a 
carbonaceous fixed-bed mold three-dimensions electrode cell in case processed water is 
processed electrochemically, another mode of this invention is an art characterized by 
impressing the 2nd electrical potential difference with a polarity it being lower than the 1st 
electrolytic voltage, and reverse, in case the polarity of the 1st electrolytic voltage impressed to 
a cell is reversed. That is, this is based on the fact that sterilization effectiveness improves, if 
repetitive reversal of the polarity of electrolytic voltage is carried out. Although the mechanism 
is not clear, when removing and sterilizing a microorganism processed underwater with a 
carbonaceous fixed-bed mold three-dimensions electrode cell as mentioned above, a 
microorganism is made to once adsorb on a carbon electrode, and electrolysis sterilization is 
carried out. Although the sterilized bacillus has some which exfoliate automatically, it is guessed 
by carrying out repetitive reversal of the polarity of electrolytic voltage that the bacillus to which 
it once stuck becomes easy to exfoliate. It is considered by this for a new microorganism to be 
easy to adsorb on a carbonaceous electrode. Impression of electrolytic voltage is usually 
reversing the polarity periodically. Since components, such as calcium, Mg, Si, etc. which are 
contained in processed underwater one, deposit by electrolysis, this has prevented dissolving 
this again and an electrode and a cell blockading. Usually, the polarity is reversed at intervals of 
15-60 minutes. In addition to the polarity reversals of the 1st applied voltage for electrolysis 
processing, in this invention, repetitive reversal of the 2nd applied voltage for electrode playback 
is performed. Although it was made conventionally reversed with +E1 ->-E1 ->+E1 or -E1 ->+E1 
->-E1 at intervals of 15 - 60 minutes when the 1st applied voltage is set to +E1 or -E1 and the 
2nd applied voltage for electrode playback was specifically set to +E2 or -E2 In this invention, 
the repetitive reversal process of the 2nd applied voltage for electrode playback is added to this. 
Although the repetitive reversal process of the 2nd applied voltage may be inserted anywhere in 
the electrical-potential-difference impression process of the 1st applied voltage, it is desirable 
to insert, in case the polarity of the 1st applied voltage is reversed. That is, it is +E1 ->(-E2 - 
>+E2) n->-E1 -X+E2 ->-E2) m->+E1 or +E1 ->-E1 ->(+E2 ->-E2) l->+E1. 



[0040] Preferably, +E1 and -E1 are carried out, and abbreviation etc. is, they carry out time 
amount impression here, and impression time amount is 15 - 60min once. Moreover, as for n, m, 
or especially I, it is desirable that it is more than the number of the fixed beds of the cell 
currently used for one or more integers. + Carry out E2 and -E2, and abbreviation etc. is, they 
carry out time amount impression, and, as for impression time amount, it is desirable that it is [ 1 
time ] 5 - 60 seconds. Moreover, although the same electrical potential difference is sufficient as 
applied voltage E1 and applied voltage E2, a high electrical potential difference lower than applied 
voltage E1 or is sufficient as applied voltage E2. High sterilization effectiveness came to be 
acquired over the long period of time by this. 

[0041] Another mode of this invention is the approach of adding and processing the halogenide 
of alkali metal to treated water, in the carbonaceous fixed-bed mold three-dimensions electrode 
cell which is made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and 
processes processed water electrochemically. This approach is effective when a lot of organic 
substance is included in especially processed underwater one. For example, at the processing 
plant of edible chicken, before packing the chicken which took out internal organs finally, it is 
washing within the processing tub containing cold water. Since a lot of piece of meats and 
constituents of blood are contained in such wash water, it is the environment where bacteria 
tend to breed. Thus, when a lot of organic substance was included in processed underwater one, 
it became clear by adding and processing the halogenide of alkali metal to treated water that it 
could sterilize very efficiently. Specifically, NaCI or KCI is added and processed so that it may 
become processed water with 0.005 - 0.5%. In this case, since a sterilization component with 
durability, such as a hypochlorous acid, is generated, higher sterilization effectiveness is acquired 
by the synergistic effect with the above-mentioned sterilization mechanism. Remarkable 
effectiveness is acquired in case circulation processing in which it is returned to a flush tank or 
a treated water tub after especially this approach processes water, such as a flush tank or a 
treated water tub, with this equipment is performed. By preparing two or more through tubes 
whose apertures are 0.3-3mm in the nature electrode of porous carbon used at this time, the fall 
of the flow rate at the time of continuous running was controlled, and it became clear that 
processing effectiveness improves. Although the number of through tubes can be prepared in 
arbitration, it is desirable for total of the puncturing area of two or more through tubes to be 1 - 
10% of the water flow cross section of a carbonaceous electrode. 

[0042] By the way, in the carbonaceous fixed-bed mold three-dimensions electrode cell, collapse 
by anodic oxidation of a carbonaceous electrode poses a problem. In order to prevent this, the 
carbonaceous electrode was sandwiched with auxiliary electrodes, such as metal, and collapse of 
a carbon electrode is prevented by mainly generating the oxygen by electrolysis of water on this 
metal electrode. However, after a metal auxiliary electrode and a metal carbon electrode 
separated, there was a problem that collapse of a remarkable carbon electrode occurred. Usually, 
the mesh-like thing is used and, as for the metal auxiliary electrode, that whose thickness is 
about 1mm is used. Therefore, if it is going to return that it is difficult to return to a flat surface 
completely once it is distorted [ distortion or / which becomes empty ] according to external 
force, and by force, it will be distorted rather unevenly. 

[0043] When drawing 2 explains, the carbonaceous fixed-bed mold three-dimensions electrode 
cell [ drawing 2 (g)] of this invention consists of what piled up two or more carbonaceous fixed- 
bed mold three-dimensions electrodes which sandwiched the porous carbon electrode 
(carbonaceous fixed bed) 1 by the metal auxiliary electrode 2 and 2', and have wrapped the 
whole in the gasket 3, as drawing 2 (a) shows. The perspective view of a carbonaceous fixed-bed 
mold three-dimensions electrode is shown in drawing 2 (b). When normal, as shown in drawing 2 
(c), a metal auxiliary electrode is a flat surface and touches by the carbonaceous fixed bed and 
the whole. However, as mentioned above, when a metal auxiliary electrode was distorted and the 
bent electrode was used, the part which does not contact a carbon electrode partially arose, and 
there was a problem that electrode collapse advanced in the part. 

[0044] So, an approach to assemble for preventing this is offered in another mode of this 
invention. That is, in the carbonaceous fixed-bed mold three-dimensions electrode cell which is 
made to pass a carbonaceous fixed-bed mold three-dimensions electrode, and processes 



processed water electrochemically, when the metal auxiliary electrode in contact with the 
carbonaceous fixed bed is curving, it is an approach to assemble the carbonaceous fixed-bed 
mold three-dimensions electrode cell which arranges a metal auxiliary electrode so that the 
carbon electrode which touches as shown in drawing 2 (f) may be contacted in the center of 
abbreviation of opposite Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. In this case, it 
is desirable to suppress a periphery with the gasket which consists of an elastic body. When it 
includes in a cell by carrying out like this, a periphery is suppressed by the gasket, a metal 
auxiliary electrode and a carbon electrode are stuck mostly, since the periphery is covered by 
the gasket, polarization is suppressed and there is also still less effect of anodic oxidation. 
[0045] Another is an approach to assemble the carbonaceous fixed-bed mold three-dimensions 
electrode cell which arranges a metal auxiliary electrode so that a metal auxiliary electrode may 
be contacted in a carbon electrode by the periphery of opposite Perilla frutescens (L.) Britton 
var. crispa (Thunb.) Decne., as shown in drawing 2 (d) or (e). In this case, the spacer separated 
or it was united with the gasket in the center of abbreviation between the metal auxiliary 
electrodes with which it adjoins in a cell is formed. When the force was added in the water flow 
direction between each carbon electrode and a metal auxiliary electrode through a gasket and/or 
a spacer by doing in this way, each was able to contact exactly, could prevent collapse of the 
carbon electrode by anodic oxidation, and was able to reduce consumption of an electrode. 
[0046] Moreover, it became clear that the upstream face of the carbon electrode arranged most 
at the upstream tends to collapse rather than other carbon electrodes of the downstream by 
operation of a prolonged cell. Therefore, in order to solve this problem, as a result of inquiring 
wholeheartedly, it found out solving by forming the plate which has micropore in the upstream of 
the fixed bed by the side of the top style of a cell. As shown in drawing 10 (b), specifically, the 
porous plate has been arranged by water flow nature between the carbon electrodes contiguous 
to the outside of the electrode for electric supply, or the electrode for electric supply. A porous 
plate has glass, a ceramic, resin, fiber, a desirable nonwoven fabric, etc., and, as for thickness, 
the thing of 50-200 micrometers of average apertures is preferably used by 0.5-5mm. The 
problem that the carbon electrode most arranged by this at the upstream tends to collapse 
rather than others was solved. 

[0047] Moreover, in another mode of this invention, the approach except foreign matters, such 
as carbon fines in a porous carbonaceous electrode, is offered. That is, in the carbon electrode 
used for the carbonaceous fixed-bed mold three-dimensions electrode cell which is made to 
pass a carbonaceous fixed-bed mold three-dimensions electrode, and processes processed 
water electrochemically, it became clear that an internal foreign matter and carbon fines could 
be removed efficiently by sending air into the electrode plate wet beforehand. In the cylinder 14 
which specifically has a larger bore than the outer diameter of the carbonaceous fixed-bed mold 
three-dimensions electrode 17 or the porous carbon electrode (carbonaceous fixed bed) 1 as 
shown in drawing 3 (a) When a carbon electrode is soaked in water or an aquosity solvent as leak 
of the fluid of the part of the clearance between the lateral portion of a carbonaceous electrode 
and a cylinder is prevented, and one side inserts this in the cylinder of the abbreviation closing 
**** above in the abbreviation level condition with the lid 15 of an elastic body It is the 
approach of taking out the foreign matter in the carbonaceous fixed bed to the exterior. Like 
drawing 3 (a), with a piston 16, the porous carbon electrode 1 set to the upper part is pushed 
caudad, and is taken down to drawing 3 (b). Foreign matters, such as carbon fines in the porous 
carbon-electrode 1 interior, blow off up like an arrow head with the pressure of the air into which 
the lower part was compressed. You may push by hand instead of a piston 16, and another 
carbonaceous fixed-bed mold three-dimensions electrode 17 may be installed in a cylinder 
instead of the lid 15 of an elastic body, and abbreviation seal space may be formed. 
[0048] Or it arranges so that the carbonaceous fixed-bed mold three-dimensions electrode 1 7 
or the porous carbon electrode (carbonaceous fixed bed) 1 may constitute some wall surfaces of 
a tight container, and it arranges using a gasket etc. so that the abbreviation disregard of the 
leak of the fluid from the clearance between this carbon-electrode lateral portion or an edge, 
and a tight container can be carried out. In this case, since the compressed air is sent from the 
downward air induction inlet 19 as drawing 4 (a) shows, the base material 18 is installed in the 



tight container so that the porous carbon electrode 1 may not shift. Water or an aquosity solvent 
is put into the field of the upper part (outside of airtight space) of the porous carbon electrode 1, 
and an electrode is wet, or the electrode is wet beforehand. Then, the foreign matter in a carbon 
electrode is taken out by sending in and pressurizing air or inert gas in a tight container outside. 
If water or an aquosity solvent is stored in the upper part, since a foreign matter will come out in 
this water or an aquosity solvent, this water or an aquosity solvent is discarded together with a 
foreign matter, like drawing 4 (a), although one sheet is sufficient at a time as this processing, it 
is shown in drawing 4 (c) — as — many — several sheets are sufficient. In drawing 4 (c), the 
ring-like spacer 9 is used so that the carbonaceous fixed-bed mold three-dimensions electrode 
1 7 may not contact, respectively and water supply wastewater can be performed smoothly. 
[0049] Moreover, although they are abbreviation identitas, as shown in drawing 4 (b), if a principle 
and a configuration spray water and a penetrant remover on the tight container inside or dip the 
tight container outside in water or a penetrant remover conversely at the same time they send 
in and pressurize air in a tight container, they are effective [ they are the point of an atomizer 
about water or a penetrant remover, and ]. 

[0050] By the way, since the carbonaceous fixed bed would move by water pressure to the 
downstream if processed water is returned to a carbonaceous fixed-bed mold three-dimensions 
electrode cell with the water pressure of 2kg/cm2 or more, in order that spacing or 
carbonaceous electrode, and metal auxiliary electrode of the electrode for electric supply and 
the carbonaceous fixed bed might separate, there was a problem that collapse of the carbon 
electrode by anodic oxidation broke out. So, in another mode of this invention, this problem was 
solvable with the cell characterized by being pressed down by the carbonaceous fixed bed which 
the electrode for electric supply of the upstream adjoins with an elastic body at least in the 
carbonaceous fixed-bed mold three-dimensions electrode cell which is made to pass a 
carbonaceous fixed-bed mold three-dimensions electrode cell, and processes the processed 
water in a processing tub electrochemically. As shown in drawing 5 (b) or (e), specifically, a 
spring can also be used as some wiring to the electrode for electric supply as the metal spring 
21 or metal flat-spring 21'. When using flat-spring 21', and plate spring geometry has the small 
diameter of a cell, as shown in drawing 1 1 (a), the flat spring of only one side is sufficient, but if 
the diameter of a cell becomes large, spring pressure will also make many number of feather high 
like drawing 1 1 (b) and drawing 1 1 (c). It is arbitrary, and plate spring geometry is good and its 
number of feather is also arbitrary. Moreover, although a flat spring is metal, titanium is desirable 
and the titanium by which platinum plating was carried out is the most desirable. 
[0051] The configuration of the carbonaceous fixed-bed mold three-dimensions electrode cell 
which used metal flat-spring 21' for drawing 12 (a), and used the compression spring 41 for it at 
drawing 12 (b) is shown. Although the exploded view of the lower part of drawing 12 (b) is shown 
in drawing 13 , a compression spring 41 is inserted in the metal rod 39 welded to the core of 
electrode 4', and it supports with the metal electric conduction rod 40. Since the power from the 
outside is given to electrode 4' with the electric conduction rod 40 and the metal rod 39, a 
compression spring 41 may not have a thing with conductivity, either. 

[0052] Furthermore, it is also possible to make wiring to the electrode for electric supply into a 
wire separately like drawing 5 (a) using the spring 20 which used non-conductive materials, such 
as resin. Or as shown in drawing 5 (c), the elastic bodies 22, such as rubber of the shape of a 
globular shape and a column, can also be used. 

[0053] Moreover, the cell of this invention had the problem that the sterilization engine 
performance fell gradually, when operation was continued by prolonged continuation. Then, in 
order to solve this problem, as a result of continuing examination wholeheartedly, it became clear 
by heat-treating a cell periodically that the sterilization engine performance is reproduced. 
Although the reason is not clarified, it is surmised that it is because the adsorption power of the 
bacillus to the carbon electrode to which it fell by continuous running is reproduced. The cell of 
this invention consists of a container which consists of heat-resistant materials, such as 
polycarbonate resin or Teflon resin. Heat-resistant high materials also of the gasket and spacer 
to be used, such as EPDM (ethylene propylene rubber), are also desirable. For example, as shown 
in drawing 6 , in the cell, the heater 24 is installed as a heating means. This heater 24 is 



energized from the outside with lead wire 25, and is heated. Moreover, as for a cell, it is desirable 
to cover the outside with the heat insulator 23. Whenever [ stoving temperature ] is 70 degrees 
C or more, and if it processes for 10-30 minutes preferably above 70 degrees C for several 
minutes to 1 hour, it is effective. 

[0054] As for these heating means, being prepared in the upstream of a cell is desirable, and the 
flow rate of the treated water in a cell is wanted to be the following by zero thru/or water flow 
cross-section 0.05l./per two of 1cm during heat-treatment. Electrolysis can stop during heat- 
treatment. As for the heated water which is discharged from a cell during heat-treatment or 
after processing termination, it is desirable to change passage so that it may be discharged by 
the excretory system. 

[0055] Furthermore, it is desirable to install a heat source in the circulatory system, as shown in 
drawing 7 (a), and to heat-treat not only processing of a cell but all filter and piping. In drawing 7 
(a), a measurement system is a broken line, a dotted line shows a control system and it shows 
the automatic-control circulation system. Although it is introduced from the water feed hopper 
27 and accumulated in the circulating water tub 28, if a signal goes into a control device from a 
liquid level sensor 29 and the water to process becomes a predetermined amount, it will close a 
bulb 31 and will stop supply of water. The water included in the circulating water tub 28 is 
bottled through a flowmeter 32, after water treatment is introduced and carried out to the body 
26 of a cell through the method cock 30 of three, a pump 35, and the filter 34 of 33 or 10 
micrometers of pressure gages. If the sterilization engine performance falls and it comes to 
repeat circulation many times, a heater 24 will be turned ON and it will be introduced into the 
body 26 of a cell through the method cock 30 of three, a pump 35, and the filter 34 of 33 or 10 
micrometers of pressure gages from the circulating water tub 28, but as amount of water was 
mentioned above, it is made below by water flow cross-section 0.05l./per two of 1cm, and water 
is heated by 70 degrees C or more. The water which passed the cell operates the method cock 
30 of three, is led to the wastewater section, and is discharged outside. Or the whole system can 
also be heat-treated, the method cock 30 of three is moved so that treated water may pass 
along a bulb 31, and as water circulates through the path between bottling water and 
wastewater, the heat-treated water is circulated within a system. A flow rate is increased by 
0.05l./after heat-treatment termination above (desirable usually 50 - 100% of flow rate at the 
time of operation), and after draining fixed time amount (for example, for 1 - 30 minutes) to an 
excretory system, it can change passage and can usually return to operation. These actuation 
can control the change of a bulb, the drive of a pump, ON/OFF of a heater, etc. by the control 
device automatically. 

[0056] Moreover, a heater is installed in the auxiliary tank 36 of Rhine like drawing 7 (b), water 
can be returned to a cell and the treated water heated here can also be processed. Furthermore, 
the acid for washing, alkali, etc. can be added in the auxiliary tank 36, circulation supply of this 
can also be carried out into a system, and it can also carry out to coincidence apart from heat 
treatment. In addition, in drawing 7 (b), since it was the same, illustration of Rhine of the 
servomechanism shown by drawing 7 (a) and a control system, and a measurement system was 
omitted. 

[0057] The cell of this invention can be heat-treated with hand control or automatic to the 
timing of the arbitration under operation. It is spacing set up beforehand preferably, for example, 
it is desirable to be automatically heat-treated at intervals of one day - one month. 
[0058] The carbonaceous fixed-bed mold bipolar type cell of this invention is a carbonaceous 
fixed-bed mold bipolar type cell which prevented easily balking of two or more of said 
carbonaceous fixed beds from said tube-like object by installing a base material in a part of 
opening of the lower part of a tube-like object which holds two or more carbonaceous fixed 
beds. This carbonaceous fixed-bed mold bipolar type cell concerning this invention is applicable 
to metal ion recovery of reforming processing of processed water, the complex ion in a water 
solution, etc. 

[0059] photographic-processing liquid, potable water, pool water, the cooling water for heat 
exchangers, bathroom water, and fish breeding — by processing processed water, such as 
service water, with the cell concerning this invention, reforming, such as processed water 



sterilization, is performed and complex ion is collected from this solution whose processed water 
is a low concentration complex ion content solution as metal silver. 

[0060] Moreover, by the cell of this invention, sterilization of microorganisms, such as processed 
underwater one, bacteria (bacteria), mold (mold), yeast, slime mould, unicellular algae, protozoa, 
and a virus, is performed, and the water quality is improved. 

[0061] That is, if processed water is supplied to a carbonaceous fixed-bed mold three- 
dimensions electrode cell, a this processed underwater microorganism will be considered that 
contacted and adsorb in the carbonaceous fixed bed of said cell, the electrode terminal for 
electric supply, etc., receive a powerful oxidation reduction reaction on those front faces, or 
contact the electrode of high potential, the weak relaxation itself becomes [ the activity ] 
extinct, and sterilization is performed by liquid flow. 

[0062] In using this cell for reforming processing of processed water +0.2-+1.2V without oxygen 
evolution with substantial anode potential for impression potential (vs.S C E), Although it is 
desirable to make it cathode potential substantially set to 0 — 1.0V (vs.S C E) without hydrogen 
generating, when the matter in liquid does not receive an oxidation reduction reaction and 
change of acidity or alkalinity does not arise, or when the reacting weight does not become a 
problem so much again, higher anode potential can be impressed. For example, the mesh 
electrode spacing made from titanium which prepares the mesh electrode made from titanium 
with a thickness of 1mm which carried out platinum plating in the both sides of a porous 
carbonaceous electrode with a thickness of 9mm, and adjoins these respectively in piles eight 
steps can be set to 1 mm, and, in the case of the cell which set to 1 mm spacing of the mesh 
electrode made from titanium of both ends piled up eight sheets, and the electrode for electric 
supply, the electrical potential difference of 20-50V can be impressed to this electrode for 
electric supply. When it considers as a 1 1 -step pile on the same conditions, the electrical 
potential difference of 30-70V can be impressed to this electrode for electric supply. When using 
a **** cell as objects for metal recovery, such as silver metallurgy, reduction of a metal ion 
should just impress sufficient potential to be generated on an electrode. 

[0063] If the generation of gas follows [ in the case of reforming of processed water ] especially 
in extensive processing like pool water or paper manufacture wash water Hydrogen gas, the 
occurring gas, i.e., the oxygen gas, is usually generated in the mixing ratio within the explosion 
limit. In order to avoid the risk of explosion, diluting with inert gas, such as air, is desirable, for 
example, a means to dilute so that the separation means of the electrolysis gas which occurs to 
a cell outlet, and this electrolysis gas after separation may be diluted with air and electrolysis 
gas concentration may become below 4 capacity % can be installed. 

[0064] It is advantageous at the point which use of the carbonaceous fixed-bed mold bipolar 
type cell of large this invention of a throughput is desirable, can be immense as for the amount 
of water which should be processed in the case of processed water, such as pool water, for 
example, a touch area with the processed water which should be processed by use of this cell 
can be increased, and can make equipment size small by this since it becomes several t per 
hour, and can gather the effectiveness of electrochemical processing. 

[0065] Generally the electrode in the fixed-bed mold three-dimensions electrode cell of this 
invention can choose this nature fixed-bed mold three-dimensions electrode from carbon 
system ingredients, such as the activated carbon and the graphite which have a configuration 
according to the cell which the above-mentioned uses, and have configurations, such as the 
shape of the shape of the porous material which can penetrate said processed water, for 
example, a grain, a globular shape, and felt, and textile fabrics, and a letter of a porosity block, 
and a carbon fiber, including a carbonaceous fixed-bed mold three-dimensions electrode and the 
electrode for electric supply preferably. 

[0066] The carbonaceous fixed bed of this invention has desirable porous carbon graphite of 20- 
100 micrometers of average apertures. These are the porous carbon electrode plates which were 
heat-treated and carbonized, heat-treated further, two or more sheets made from a vegetable 
fiber, for example, Japanese paper etc., etc. which carried out the laminating for example, using 
the organic substance binder, and graphite-ized it at the temperature of 1000 degrees C or more 
in the inert gas ambient atmosphere. More preferably, since there are also few impurities about 



two or more sheets made from a synthetic fiber using an organic substance binder and a 
laminating and the porous carbon electrode plate which pressed, heat-treats this, was made to 
carbonize, heat-treated further, and was graphite-ized are easy also for control of a pore 
diameter, it is desirable. Since the width of face of pore diameter distribution becomes Sharp 
narrowly especially to the target pore diameter, blinding stops being able to happen easily. 
Especially although phenol resin, an epoxy resin, etc. can be used for the organic substance 
binder used for such an application, it is not limited to these. Although what was woven to 
blanket-like is sufficient as the sheet made from a synthetic fiber, a non-woven fabric is 
sufficient. Since the major axis of fiber is extended in the longitudinal direction, as for the carbon 
electrode which calcinated cloth or paper after the laminating and the press, and created it, 
water tends to flow in the direction in which fiber is extended. Although the electrode plate 
which is easy to let flow by processing it so that the direction of a major axis of fiber and the 
circulation direction of unsettled water may be made in agreement is obtained in case an 
electrode plate is created, it is easy to exfoliate between the layers which carried out the 
laminating in case of this, and the problem that flexural strength falls arises. Therefore, the 
direction of fiber also becomes slanting by processing it so that the include angle with the 
pressed field to make may become aslant (10-80 degrees preferably 30-60 degrees C) to the 
circulation direction of the unsettled water in an electrode plate. Water flow resistance can 
obtain an electrode plate also with few [ it is few and ] falls of flexural strength which cannot 
carry out blinding easily by using such an electrode plate. 

[0067] Namely, since the major axis of fiber is extended in the longitudinal direction (on a 
laminating side) as the conventional carbon electrode is shown in drawing 8 (a), water tends to 
flow in the direction in which fiber is extended. In case an electrode plate is created, as shown in 
drawing 8 (b), the electrode plate which is easy to let flow by processing it so that the direction 
of a major axis of fiber and the circulation direction of unsettled water may be made in 
agreement is obtained, but since it is easy to exfoliate between the layers which carried out the 
laminating, the problem that flexural strength falls arises. Therefore, in order to solve this 
problem, as a result of repeating examination wholeheartedly, as shown in drawing 8 (c), the 
direction of fiber also becomes slanting by processing it so that the include angle alpha of the 
circulation direction of the unsettled water in an electrode plate and the laminating side of fiber 
to make may become aslant (10-80 degrees preferably 30-60 degrees C). Water flow resistance 
was able to obtain the electrode plate also with few [ it is few and ] falls of flexural strength 
which cannot carry out blinding easily by using such an electrode plate. 

[0068] These carbon-electrode plates can also arrange two or more sheets in one gasket. For 
example, one porous graphite of 50 micrometers of 9mm apertures in thickness is sufficient, and 
three things of 50 micrometers of 3mm apertures in thickness may be used in piles. Furthermore, 
it can also change into arbitration, for example, 100 micrometers of apertures can be sandwiched 
in the center, they can sandwich porous graphite of 50 micrometers of apertures on those both 
sides, and an aperture and thickness can be installed, and can also use as the one fixed bed this 
thing piled up three sheets. 

[0069] The carbonaceous fixed bed of these plurality by which the laminating was carried out is 
held in the tube-like object in which vertical both ends carry out opening. As for this tube-like 
object, it is desirable to form with the electrical insulation material which can be equal also to 
prolonged use or use for the second time, and the polyepichlorohydrin which is especially 
synthetic resin, polyvinyl methacrylate, polyethylene, polypropylene, a polyvinyl chloride, the Pori 
ethylene chloride, phenol-formaldehyde resin, ABS plastics, acrylic resin, a polycarbonate, etc. 
can be used for it. Furthermore, if it fabricates with transparence or a translucent ingredient, 
since the condition [ exhausting ] of said carbonaceous fixed bed can be checked by looking, it is 
convenient. 

[0070] An EQC, since that diameter is a minor diameter a little, when it grasps only this tube-like 
object and operates exchange of said carbonaceous fixed bed etc. rather than the bore of said 
tube-like object, this carbonaceous fixed bed secedes from downward opening, and it becomes 
impossible for said two or more carbonaceous fixed beds held in this tube-like object to hold the 
carbonaceous fixed bed of a predetermined number in a tube-like object. 



[0071] Therefore, it is desirable to install a base material and to prevent balking of said 
carbonaceous fixed bed, i.e., the fall from a tube-like object etc., so that a part of lower part of 
said tube-like object or upside opening may be blockaded in the cell concerning this invention. 
Especially if the configuration of this base material has only the reinforcement which controls 
migration of two or more of said carbonaceous fixed beds, it will not be limited. A doughnut-like 
object so that this doughnut-like object may plug up a part of opening in the lower limit section 
of said tube-like object fix by welding, adhesion, etc. or Or, and it can fix by adhesion etc. or a 
reticulum can be similarly installed in said embarrassment circles so that the periphery part of 
the lower limit of a tube-like object may be straddled in the member of a cross-joint mold. 
[ really casting the member of the same configuration as this ] Moreover, a screw can be 
engraved on said DONATSLHike object and tube-like object, the screw stop of both the 
members can be carried out, and it can also fix mutually. Moreover, the upper part of opening 
can install a base material by the screw stop similarly, and can hold said carbonaceous fixed bed 
in said tube-like object in the more stable condition from these. 

[0072] In addition, if balking from the tube-like object of this base material according that it is 
desirable carrying out to 3 - 50% of the opening area of opening, and it is less than 3% to the lack 
of on the strength becomes easy to produce the vertical cross section in the flow direction of 
the processed water of this base material and 50% is exceeded to it, while checking circulation of 
processed water, it becomes easy to cause the rise of electrolytic voltage. 

[0073] This carbonaceous fixed bed is placed into a direct current or alternating current electric 
field. Direct current voltage or alternating voltage is impressed between the electrode terminals 
for electric supply which consist of perforated plate objects, such as the shape of the shape of 
plate-like or an expanded mesh installed in both ends, or a par FERE Ted plate. It is possible to 
carry out polarization of said carbonaceous fixed bed, and to consider as the carbonaceous 
fixed-bed mold bipolar type cell which held the three-dimensions electrode which is made to 
form an anode plate and cathode in the end and the other end of this carbonaceous fixed bed 
according to polarization, respectively, and grows into them. In addition, it can install, and it can 
connect electrically and can consider as a carbonaceous fixed-bed mold bipolar type cell so that 
the three-dimensions ingredient which functions as cathode as an anode plate independently 
may not be short-circuited by turns. 

[0074] as the quality of the material of said anode plate terminal for electric supply — for 
example, carbon graphite material (a carbon fiber — ) GURASHI carbon, such as a carbon cross 
and graphite, a graphite composite (what mixed and sintered the metal by powder to carbon), To 
an activated carbon fiber nonwoven fabric (for example, KE-1000 felt and Toyobo (Co., Ltd.)) or 
this, platinum, There are an ingredient which made palladium, nickel, etc. support, and the quality 
of the material further formed from a dimensionally stable electrode (platinum group oxide 
covering titanium material), platinum covering titanium material, nickel material, stainless steel 
material, iron material, etc. The cathode terminal for electric supply which counters the anode 
plate terminal for **** electric supply, and gives negative direct current voltage can be formed 
from the metallic material which covered platinum, stainless steel, titanium, nickel, copper, 
Hastelloy, graphite, carbon material, annealed copper, or a platinum metal. 
[0075] In processing processed water, generating oxygen gas from an anode plate as said 
carbonaceous fixed bed using carbon system ingredients, such as activated carbon, graphite, and 
a carbon fiber, said carbonaceous fixed bed oxidizes with oxygen gas, and it becomes easy to 
dissolve it as carbon dioxide gas. In order to prevent this, the porous material or reticulated 
ingredient which covers platinum metal oxides, such as oxidization iridium and ruthenium oxide, 
and is used for the side in which said carbonaceous fixed bed carries out positive polarization as 
an auxiliary electrode on base materials, such as titanium, is installed in the state of contact, and 
to make it oxygen evolution arise mainly on this ingredient is desired. It can also be used for 
them, being able to stick electrically carbon material (0.5-2.0mm in thickness), such as glassy 
carbon which has two or more phi0.1-3mm pores for water flow instead of the auxiliary electrode 
using said metal so that surface hole density may become 10 - 80%, to carbon electrodes, such 
as said porous carbon graphite. 

[0076] Since the processing effectiveness of processed water will fall if the opening where liquid 



can circulate, without contacting a carbonaceous electrode material is in the cell with which the 
processed water which should be processed flows, it is important for the carbonaceous fixed bed 
etc. to arrange so that the flow of the processed water in a cell may not carry out a short pass. 
Therefore, this leak style can be prevented by covering the periphery and lateral portion of a 
carbonaceous electrode material with one gasket. The example in the case of assembling such a 
cell is shown. That is, the fixed bed which built the carbonaceous electrode material and the 
metal auxiliary electrode into the gasket beforehand is produced. Since it is made of the material 
with the resiliency of rubber etc., when the gasket is produced a little more smallish than the 
dressed size of a carbonaceous electrode material or a metal auxiliary electrode and is inserted 
in with enlargement, it is desirable in respect of adhesion. Moreover, in order that the gasket of 
the lateral portion of a carbonaceous electrode material may prevent leaking from breadth and 
here with the water pressure at the time of water flow, it is desirable to prepare the projection 
of a little larger outer diameter than the container bore which holds the fixed bed. Moreover, you 
may also insert a metal auxiliary electrode with a carbonaceous electrode material, and it may be 
attached on a carbonaceous electrode material. 

[0077] There is also the approach of filling up the clearance between an electrode and a cell 
container with resin for the above-mentioned leak prevention. Thermosetting resin, a silicon 
sealant, etc. are used for such resin. Or an electrode plate may be put in heat-shrinkable tubing, 
and may be heat-treated. However, once it hardens by resin, there is a fault of decomposition 
becoming less easy. 

[0078] It is also possible to paste up an auxiliary electrode and a carbon electrode with 
conductive resin, and it is effective in order to control collapse of the carbon electrode by 
anodic oxidation. 

[0079] Moreover, when these cells used the carbonaceous electrode material which the problem 
of a lifting or a cone for blinding had, therefore opened in the processed water inflow side of a 
carbonaceous electrode material the hole of two or more not penetrating, for the carbon 
impalpable powder produced by the processed underwater foreign matter or anodic oxidation, it 
became clear that the blinding by the foreign matter or the carbon particle was controlled 
remarkably. As for the depth of a hole, 1/4 to 3/4 of a carbonaceous electrode material is 
desirable, and 0.5-4.0mm of an aperture is desirable. 5 - 25% of the carbonaceous electrode 
material of the area of the part of a hole is desirable. 

[0080] Moreover, since there is little lateral migration and the contact of the flow rate of the 
processed water supplied to said cell on a carbonaceous fixed-bed front face decreases that it 
is a perfect laminar flow, it is desirable to form a turbulent flow condition and especially the thing 
to consider as the turbulent flow which has the 500 or more Reynolds numbers is [ that what is 
necessary is just to specify that this processed water can contact front faces, such as an 
electrode, efficiently ] desirable [ a flow rate ]. 

[0081] The cell which consists of such a configuration processes by connecting with the part or 
all the tubs of a photographic-processing process, such as a color development tub, a bleaching 
tub, a bleaching fixing tub, a rinsing process tub, and a stabilization process tub, and supplying 
and circulating through the photographic-processing liquid in said each processing tub to said 
cell, when using it as an object for sterilization of the microorganism for example, in 
photographic-processing liquid. Moreover, also when using it as an object for the silver recovery 
from photographic-processing liquid, a photographic-processing tub is made to approach 
similarly and it installs, and it can energize supplying the fixer containing complex ion etc. to said 
cell, and silver can be collected. 

[0082] Furthermore, the heat exchanger by which the cell of this invention was installed in a 
building, the roof of an apartment, etc., Or a pool or a paper maker is further installed in office 
bathrooms and organ baths for home use, such as a faucet of reservoir Rhine of purification 
plant, such as a nursery and a fishing pond, or the waterworks of a home or a restaurant or a 
public bath, and a hot spring. By introducing each processed water into said cell, and processing 
it electrochemically, reforming processing of sterilization of said processed water etc. can be 
performed. 

[0083] In addition, in the cell of this invention, the leakage current arises in this cell, and this 



leakage current flows into other members, for example, photographic-processing tub, through 
processed water, such as photographic-processing liquid, from a cell. Since induction of the 
electrochemical reaction which is not desirable may be carried out in this photographic- 
processing tub, or the wall surface of a photographic-processing tub is made to corrode 
electrochemically and elution of the wall surface component may be carried out, In entrance 
piping of the electrode tooth-back section which the positive-negative pole in a cell does not 
face, and/or said cell, from said processed liquid, a conductive high member can be installed so 
that touch-down of the end may be possible, and said leakage current can be intercepted. This 
is effective also to other processed water. 

[0084] Next, although the desirable example of the carbonaceous fixed-bed mold three- 
dimensions electrode cell concerning this invention is explained based on an accompanying 
drawing, the cell of this invention is not limited to this cell. 

[0085] In each drawing, the laminating of the carbonaceous fixed bed 1 of a porous carbon 
graphite electrode is carried out, and the carbonaceous fixed bed is sandwiched by the metal 
auxiliary electrode (for example, titanium mesh by which platinum plating was carried out) 2, and 
2\ The carbonaceous fixed bed and an auxiliary electrode are held by the gasket (for example, 
product made of rubber) 3 with elasticity, and are stuck to the inside of a cell. By returning 
water to processed water by the pressure of 0.5 - 5 kgf/cm2 from the entry (IN) of a cell, and 
applying an electrical potential difference to an electrode 4 and 4' from the exterior, processed 
water is sterilized and is taken out from upside (OUT). 

[0086] Drawing 1 is the sectional view of a comparative carbonaceous fixed-bed mold three- 
dimensions electrode cell, the processed water introduced from the upside entry (IN) — the 
tooth space 7 (processed water installation way) between the container liners 5 and outer cases 
6 of a cell — a passage — the inside of an electrode — passing — OUT — reaching . In case 
processed water passes according to an arrow head, power is supplied from an electrode 4 and 
4' through the electrode terminal 1 1 from the outside, and 1 1 and in case it passes through the 
metal auxiliary electrode 2 and the carbonaceous fixed-bed carbon electrode 1 inserted into 2', 
recovery of sterilization of the bacteria contained in processed underwater one or silver is 
performed. Since the laminating of the carbonaceous fixed bed is pinched and carried out to the 
metal auxiliary electrode 2 and 2', it continues and polarizes in the upper part from the lower 
part. Each carbonaceous fixed bed 1 and metal electrode 2, and 2' are blocked by the gasket 3 
so that processed water may not leak from a flank. The top cover 10 and the outer case 6 are 
assembled with the screw so that these groups may be set. The air-vent plug 12 is formed so 
that processed water may be smoothly introduced into the water omission plug 13 and the 
beginning which discharge internal water in the case of washing. 
[0087] 

[Example] Next, although this invention is explained based on an example, the embodiment of 
this invention is not limited to this. 

[0088] Example 1 synthetic fiber was used as the aggregate, and it piled up with the organic 
substance binder, and cast by the pressure of 200 kgf/cm2, this molding was heat-treated, and 
porous carbon graphite with a thickness of 9mm was created. It was 51 micrometers in 60% of 
porosity, and average pore diameter. It considered as the porous carbon electrode of a 
comparison of this. Furthermore, this porous carbon graphite was wet with water, with the 
autoclave, 2 atm, 20min processing was carried out and 120 degrees C of porous carbon 
electrodes of this invention were obtained. 

[0089] The cell shown in drawing 1 was created only using the porous carbon electrode of this 
invention. Moreover, the cell was similarly created using the comparative porous carbon 
electrode. 

[0090] The fixed bed is 76mm in the thickness of 9mm, and diameter in porous carbon graphite. 
[0091] Said porous carbon graphite was sandwiched using the titanium mesh (thickness of 1mm) 
covered with platinum as a metal auxiliary electrode. Direct-current 34V were impressed to this 
cell at the electrode terminal for electric supply, and the polarity was reversed at intervals of 30 
minutes. In the case of this cell, an electrical potential difference can be changed into arbitration 
in 20-50V. 



[0092] A sterilization performance test is Pseudomonas. After cultivating diminuta for one day 
using the liquid medium (a nutrient broth culture medium, EIKEN CHEMICAL make) and carrying 
out centrifugal separation of the fungus body in 5000rpm, pure water washed and centrifugal 
separation was carried out again. It added to the tap water (residual chlorine concentration is 
0.01 ppm or less) which accumulated this beforehand, and considered as processed water. This 
was returned to the cell using the porous carbon electrode of this invention, and the cell using a 
comparative porous carbon electrode by the pressure of 1.2kg/cm2, the processed water before 
and behind cell passage was bottled, and the number of micro organisms contained in this was 
measured with the agar plate process using a nutrient agar medium (EIKEN CHEMICAL make). 
The result is shown in Table 1 . Two kinds from which the number of micro organisms differs, and 
1 and 2 were used for processed water. The rate of sterilization was computed from the 
following formula. 
[0093] 
[Equation 1] 
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[0094] 
[Table 1] 
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[0095] From Table 1, it became clear that the direction of the cell using the porous carbon 

electrode of this invention was clearly excellent in sterilization effectiveness. 

[0096] The same cell as the cell of the comparison used in the example 2 example 1 was 

prepared. The electrical potential difference of the pattern respectively shown in the following 

table 2 was repeated and impressed to these electrodes for electric supply 

[0097] 

[Table 2] 
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[0098] About each electrical-potential-difference impression approach, the sterilization engine 
performance was compared by the following approach. It is Pseudomonas with the same 
approach as an example 1. It adjusted each 20I. of processed water containing diminuta (about 
105 CFU(s)/ml), and prepared for the tank. With the equipment shown in drawing 9 , this 
processed water was returned to the cell of a comparison of an example 1 by the 21 pressure 
for / , the processed water after cell passage was again returned to the tank, and repetition 
processing was performed. The processed water in a tank was bottled the time of processing 
initiation, and 3 hours after processing initiation, and the number of micro organisms contained in 
this was measured with the agar plate process using a nutrient agar medium (EIKEN CHEMICAL 
make). The result is shown in Table 3. 
[0099] 
[Table 3] 
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[0100] It was checked that the electrical-potential-difference impression approach of this 
invention is excellent in the sterilization engine performance from Table 3. 
[0101] The same cell as the cell of the comparison used in the example 3 example 1 was 
prepared, and these were installed as a cell of the circulation processing system shown in 
drawing 9 , respectively. 

[0102] A sterilization performance test is Escherichia. After cultivating coli for 16 hours using 
the liquid medium (a nutrient broth culture medium, EIKEN CHEMICAL make) and carrying out 
centrifugal separation of the fungus body in 5000rpm, pure water washed and centrifugal 
separation was carried out again. It added to the tap water (residual chlorine concentration is 
0.01 ppm or less) which accumulated this beforehand, NaCI of further different concentration 
was added, and it considered as processed water. 

[0103] 20I. of this processed water was put into the circulating water tub 28 shown in drawing 9 , 
respectively. 34V were impressed to the cell, the polarity was reversed every 15 minutes, and 
the pump performed circulation processing for 30 minutes by the flow rate of 11. / min. The 



processed water before processing and after processing was bottled, and the number of micro 
organisms contained was measured using the DESOKISHIKO rate agar medium (EIKEN 
CHEMICAL make). The case where the example 41 of a comparison and alkali halide are added 
for the case where nothing is added to processed water is made into the examples 41-43 of this 
invention, and a result is shown in Table 4 
[0104] 
[Table 4] 
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[0105] It was checked that the art of the processed water of this invention is excellent in the 
sterilization engine performance from Table 4. 

[0106] The through tube (phMmm and 3mm) was prepared in the porous carbon graphite porositv 
carbon electrode of example 4 example 1, and two cells which consist of porous caTon graS 
which has each through tube were created. The cell was created using the porous carbon 

dt C win° g de 9 :™ m red S ° n * ^ proe - in « aS shown in 

[0107] It is Pseudomonas with the same approach as an example 1. The processed water 
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the 31 flow "V f /f T P u red f ° r tHe taPk 3 ° L THS P roc ^sed water was returned by 

the 31. flow rate for /for every cell, the processed water after cell passage was again returned to 
the tank, and repetition processing was performed. The flow rate of the time of processing 
initiation and one week of processing initiation, and two weeks after (water is returned with the 
water pressure of 1-2kg/cm2) and the number of micro organisms of the processed water in a 
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[0109] After circulation initiation, when all residual chlorine was measured with the portable 
res.dual chlorine analyzer (hack company make), in the example 51 of a comparison, it was 0 04 
ppm and was 0.6 ppmin the example 52 of a comparison. It is 1.8 ppm in Example 52 of 2 ppm 
and this invention ,n the example 51 of this invention, and the rise of concentration was 
accepted in a short time after a start up. 

[01 10] By carrying out circulation processing of the processed water which added the halogenide 
of a^ah metal with the cell which has the through tube of this invention, the fall of the flow rate 
at the time of continuous running was controlled, and it became clear that processing 



effectiveness improves. 

[01 1 1] The metal auxiliary electrode shown in example 5 drawing 2 (f) or (e), a carbon electrode 
and a gasket, or the carbonaceous fixed bed that consists of a spacer further was assembled, 
the cell shown in drawing 2 (g) using this was created, and it was referred to as the cell (61) of 
this invention, and (62). Moreover, the cell which assembled the bent metal auxiliary electrode as 
shown in drawing 2 (d), a carbon electrode and a gasket, or the carbonaceous fixed bed that 
consists of a spacer further, and was shown in drawing 1 using this was created, and it 
considered as the comparative cell (61). Moreover, the cell (61) which assembled the metal 
auxiliary electrode which does not have distortion substantially as shown in drawing 2 (c) as an 
example of reference, a carbon electrode and a gasket, or the carbonaceous fixed bed that 
consists of a spacer further, and was shown in drawing 1 using this was created, and this was 
made into the example of reference. The following carbon electrodes and metal auxiliary 
electrodes were used for these cells. 

[01 12] carbon-electrode: — the cell of each polarity reversals was installed like drawing 9 every 
1mm electrolytic condition:DC50V and 30min between the porous carbon graphite phi76mmx 
thickness of 9mm, the average pore diameter of 60 micrometers, eight porosity 65% metal 
auxiliary-electrode:platinum covering titanium mesh thickness 1mm celhcarbon electrodes, and a 
pole, 50I. OOOmicroS [/cm ] electrical conductivity) of tap water was prepared for the tank, 
water was returned with the water pressure of 1.2 kgf/cm2 with the pump, and electrolysis was 
performed for 96 hours. The anodic oxidation decay rate of a carbon electrode made the index 
weight percentage reduction after 72-hour electrolysis. Each result is shown in Table 6 as a 
corresponding example. 
[0113] 
[Table 6] 
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[01 14] Thus, even if it used the curved auxiliary electrode, it was checked that the cell built by 
the approach to assemble this invention is excellent in collapse by anodic oxidation of a carbon 
electrode few. 

[01 15] The cell shown in example 6 drawing 10 (a) was made into the example 71 of a 
comparison, as shown in drawing 10 (b), the porosity plate 37 with a 50 micrometer thickness 
[ of average apertures ] of 3mm was formed in this at the upstream of a carbon electrode, and 
this was made into the cell of the example 71 of this invention. The following carbon electrodes 
and metal auxiliary electrodes were used for these cells. 

[0116] Carbon electrode : The porous carbon graphite phi76mmx thickness of 9mm, The average 
pore diameter of 50 micrometers, 61% metal auxiliary-electrode:thickness [ platinum covering 
titanium mesh ] the cell of 1mm of porosity : Eight carbon electrodes, 1mm electrolytic condition 
between poles: — the cell of each polarity reversals was installed in the circulatory system like 
drawing 9 every DC50V and 30min, 30I. (electrical conductivity S/cm of 310micro) of tap water 
was prepared for the tank, water was returned with the water pressure of 1.2 kgf/cm2 with the 
pump, and electrolysis was performed for 96 hours. The anodic oxidation decay rate of a carbon 
electrode made the index weight percentage reduction of the carbon electrode by the side of the 
top style after 72-hour electrolysis. The result is shown in Table 7. 
[0117] 
[Table 7] 
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[0118] Thus, it was checked that collapse by anodic oxidation of the carbon electrode of the 
upstream is most excellent in the cell of this invention few. 



[0119] The cell of the comparison used in the example 7 example 1 and the same cell were 
prepared, and the circulatory system shown in drawing 9 was constructed. The following were 
used for the carbon electrode. 

[0120] Carbon electrode: The electrical potential difference was impressed to the porous carbon 
graphite phi76mmx thickness of 9mm, the average pore diameter of 42 micrometers, and 60% cell 
of porosity by the electrical-potential-difference impression approach of a comparison of an 
example 2. 

[0121] 20I. of tap water was prepared for the tank. This processed water was returned by the 21. 
flow rate for /, the processed water after cell passage was again returned to the tank, and 
repetition processing was performed. The cell was disassembled after carrying out circulation 
processing for three weeks. After decomposition, the stream washed for 15 minutes, and foreign 
matters, such as carbon fines which came out from the carbon electrode at this time, were 
extracted, the weight of the extracted foreign matter was measured, and it considered as the 
example 81 of a comparison. 

[0122] It pushed into the cylinder of the equipment shown in drawing 3 where this carbon 
electrode is wet, and as shown in drawing 3 , the internal foreign matter was taken out by 
pushing a piston 16 and sending in air in a [ drawing 3 (a) -> drawing 3 (b)] carbon electrode. 
This actuation was made into the example 81 of repeat this invention 10 times. 
[0123] By setting in the equipment shown in drawing 4 (a) as another actuation, and sending in 
air in a carbon electrode for 10 minutes, the internal foreign matter was taken out and it 
considered as the example 82 of this invention. Furthermore, the flow rate when assembling a 
cell again with the electrode after washing, and returning water by 1.2 kgf/cm2 was measured, 
respectively. The flow rate when assembling a cell again with the weight per carbon electrode of 
the foreign matter extracted by each approach in Table 8 and the electrode after washing, and 
returning water by 1.2 kgf/cm2 was shown. 
[0124] 
[Table 8] 
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[0125] The example 81 of this invention or 82 is effective in removal of the foreign matter in an 
electrode, and it was checked that lock out of an electrode is improved by this and a flow rate is 
improved. 

[0126] The cell shown in example 8 drawing 5 (a) and drawing 5 (e) was prepared. That is, the 
electrode for electric supply of the upstream is supported by means of a spring, and is stuck to 
an adjoining carbon electrode. This was made into the cell of this invention, respectively. 
Moreover, the cell shown in drawing 5 (d) was made into the example of a comparison. 
[0127] The following carbon-electrode ****** auxiliary electrodes were used for these cells. 
[0128] Carbon electrode : The porous carbon graphite phi76mmx thickness of 9mm, The average 
pore diameter of 51 micrometers, 60% metal auxiliary-electrode:thickness [ platinum covering 
titanium mesh ] the cell of 1mm of porosity : Eight carbon electrodes, 1mm electrolytic condition 
between poles: — the cell of each polarity reversals was installed like drawing 9 every DC45V 
and 30min, 30I. (electrical conductivity S/cm of 310micro) of tap water was prepared for the 
circulating water tub 28, water was returned with the water pressure of 2.8 kgf/cm2 with the 
pump, and electrolysis was performed for one week. The anodic oxidation decay rate of a carbon 
electrode made the index most weight percentage reduction of the carbon electrode of the 
upstream. The result is shown in Table 9. 
[0129] 
[Table 9] 
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[0130] Thus, it was checked that collapse by anodic oxidation of the carbon electrode of the 
upstream is most excellent in the cell of this invention few. 

[0131] The cell shown in drawing 6 was assembled as a cell of example 9 this invention, and the 
circulation system shown in drawing 7 (a) was constructed. The cell of drawing 1 was built into 
the circulation system of drawing 9 , and this was made into the example of a comparison. 
[0132] It is Pseudomonas with the same approach as an example 1. diminuta (about 105 CFU 
(s)/ml) It adjusted each 501. of included processed water, and prepared for the tank. This 
processed water was returned to the cell of this invention by the pressure of 1.2 kgf/cm2, the 
processed water after cell passage was again returned to the tank, and repetition processing was 
performed. Heat-treatment shown in the following table 10 the time of processing initiation and 
day by day [ processing initiation 3 ] was carried out. 
[0133] 
[Table 10] 
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[0134] The sterilization performance test of the cell of this invention was performed by the 
approach of an example 1 one month after the start up. 

[0135] Similarly, processed water was returned to the comparative cell by the pressure of 1.2 
kgf/cm2, the processed water after cell passage was again returned to the tank, and repetition 
processing was performed. The sterilization performance test of the cell of a comparison one 
month after a start up was performed by the approach of an example 1. 
[0136] The result is shown in Table 11. 



[0137] 
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[0138] Thus, as for the cell which gave the cell and the playback approach of this invention, it 
was checked that the high sterilization engine performance is maintained over a long period of 
time. 

[0139] Using the porous carbon graphite (include angle of alpha= 60 degrees) of example 10 
drawing 8 (c), the cell of drawing 1 was assembled and it considered as the cell of this invention. 
Moreover, using the porous carbon graphite of drawing 8 (a), the cell of drawing 1 was assembled 
and it considered as the comparative cell. 
[0140] The following were used for the carbon electrode. 



[0141] carbon-electrode: — the sterilization engine performance was examined by the approach 
of an example 1 using the cell of each polarity reversals every the porous carbon graphite 
phi76mmx thickness of 9mm, average pore diameter of 42 micrometers, porosity 61% metal 
auxiliary-electrode:platinum covering titanium mesh thickness 1mm electrolytic condition:DC40V, 
and 30min. Furthermore, the circulatory system shown in drawing 9 was constructed, water was 
returned with the water pressure of 1.2kg/cm2, continuous running was performed for one 
month, and the flow rate in the meantime was measured. The result is shown in Table 12. 



[0142] 
[Table 12] 
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[0143] It was checked that the cell using the carbon electrode of this invention is excellent in 

the sterilization engine performance, and the flow rate fall is also excellent few. 

[0144] 

[Effect of the Invention] By this invention, in the approach of processing electrochemically the 
processed underwater microorganism using a carbonaceous fixed-bed mold three-dimensions 
electrode cell etc., it excelled in sterilization effectiveness and the flow rate fall was able to offer 
few cells and arts. 
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«HtttWliffjl:t*ci:»TS*o jDSjfiW*^ 

[0 0 5 5] gtC, 0 7 (a) iC^LfckvltCmUZm 

/W^3 l^C, 7j<^«^lhA6^o fltffl7jof§2 8K: 
3, 10/zm©7>f;V^-3 4 2 6 

icmxzn. *«rasnft», «uitf3 2*^T, s^k 

3733^^3 0, ^>^3 5. ffi^jff3 3, 1 0 /x m(D 

70^ 7jc»±±»L;fc«fc5fc:, 5l7K*fS« l cm 2 £fcD 
o. 0 5>j7h;l//»fi(TlcU ?ktf7 0 < CW±fcipJ» 

^n^i^tcrso *uwt*aabfe7jc«, 3^3^ 

3 1 «rii^cfca^3?j3^^3 0£r»jfrU STk^Sfxk 
5'j7h fr/ftSLt Wlt< ttatNHEtift) 5 0-1 

-<DON/0 F FaH*MW-r*CkA^**o 

[0 0 5 6] Sfe, 07 (b) Ock^tC^-f >0«Kl7jc 
i3 6tck-*-*RIU CC7?to^^n/cfflil7j<^ 
«»Wci2S7jcLT«!liI-rscii:feT?#So Mt^ ffl^K 40 

*jRrtfc:tiaii«i&f scfct-c*. «woai^gijjcx(±ra 

B*fc:fT5c4:fe-C#£o 07 (b) tc&i^T, m 

7 (a) T»^Lfceft*an*«at;iw«i*. twjjRo^ 
[0057] *»wo«)w«ttaK*ottaa)*>f ^> 

[0 0 5 8] *«W©K»MHS*S«aS«»»ti, 50 



1 0-8 7 3 8 1 

16 

^7Kffiffi^o«>r*>*Ho^«>r^>iaiR^fc:ffifla-r 
[0059] ^mmmm. t&myK y-;wk, mtc&m 

flBJSSJ*, ««*Rtf*mffl7)c*o»ffia7|c**S^tc: 

[0 0 6 0] X> #f8W<0*#«lCcfc»K S^i7K*, 

fflM (/^fU7) > («) , * 

[0 0 6 1] a^«MRB£(li!e«7ct 

[0 0 6 2] *mft?«^«®a7i<O^M»ltC^ffl*r3 

£>&v^+ o. 2~+i. 2v (vs. sce), mmn 
mmmmc7m^%wt)&^o — 1. ov o 
s. sce) t&z&oictzcttim&L^K 

^X^SSStf * « if fiaiBfc: & £ fti « <fc 0 Bf 
l/^IS«W4«:0lAp-rS £ tff-eg&o $mmZ 9 mm 
C0^?LttK*S««OWffllfc:a*^ 7^L/-ci?^ 1 mm 

& i mmtLTcmmmcom^, 2 0— SOVcomjE^ 

«&SfflS«tc01j!iP'rsci:^T#So WD^fefrTl IS 
fi^ai: L Tcm^li 3 0 - 7 0 V <o«JE*KJ&«ffl»S^ 

Biftp-rsci:A^fr*o ttmmn&m j p&ft£<D&m 
7rA^-rstc+»a:*ffi*EnAp^rntfcfcv>o 

[0 0 6 3] MJlTkO^KcD^, #tcy-;l/7k^S 

«ffiptca*-rs*»«x<D»«i#afc»«aoR«» 
[oo6 4] 7~>is7m<Dffimm.7}t<Dm&> wm?^ 
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[0 0 6 5] *fSH^£OH^^=^7rmffiaft?^f^*3tt 

[0 0 6 6] *5SWOK*KH3£*«, ¥±3?US2 0- 
1 0 0^m©^-7X*-*^777'f h*W*L 

&mM»u Lrmm • yuxu cms 

aas l -cMk £ # *p»saa lt ^ ? r -y Mt l/& 

< ^-v-^tasfcii, BBSS5*<jec Die 

««»fc c n s t Rje * n* t o t « a t v *«a»6« 
aros^ mm<o&mmyifaicttxfT^%rctb, mm 

Z>£o icimxir z c t lc <fc o T, il* L^miHStfff 

#'§4*6 (10-80° L < fi 3 0 ~ 6 0 °C) 

<fc 5 IchuX'tZ) £ tic £.-3Xffl.%&<D7]\n}i>f$isblc%;%> 0 

[0067] in*., ft&ommmmi*. ms (a) 
§/-c46^ ^»o#a - T^s77i6iicf±7j<A"^n^v\ mm 

tt7?lRl i: *Sail7j<co^a73 (Si*-StSHi:S J: 3 fcftjx-r 

ran # £ c * o * © ft to c cd mvtffl&r zrctbic ®.m 



(10) 0-8 7 3 8 1 

/« 

«ltt*fifefciK^ El 8 (c) {CTjrf 

mH> (10-8 0° dfiL<tt3 0-6 0°C) {C&5<k 

o<t 5 ^ ^SiS^ffl v -> § c i: ic & o TiS7j<jgin: 

[0068] ctizvmmwmmz b<D 

10 m?LS5 0/imO4°-7X7v7ri' h 1 tSCT'feV-V 
U J¥$3mm?Ltl5 0/im©fe©;&3tfcWaTfflV-'T 

ffl^ftfJ^tcTLM lOOiim, ^«Si«c?Lg5 0 
fim(Dtf— 7X^777^ h^+J-VK-f-y^LriSB 
L, COS^Sfe/cfcO^lOCOia^t-rSCfcfe-C 5 

[0069] cnp>i«a(Das?n7cKigs@^a± 

Tia5S7b'P^p-rsfti«^tciR^-rs 0 KW«(*t±, ess 
^yynlfl/y, :HUlg{ben;K ^USftifl/ 

[0 0 7 0] CCDftf^ftfclR^SnfcttffE^a^K^S 

[007 1] ^-3T*^^^saft?tiT(i, mmm 

[0 0 7 2] ^*3K^}f^SSail7K«^tn77lpJ{cSiS 
50 73lDlO»rS«lf±, HSPgPO^Pffiffl03~5 o%t-rs 
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[0 0 7 3] K«3RKH«flc*iaSftX{±iE«E««rtt£:|l 

mmm t-tzct t^mxh k> . c comic mwvmm t 

[0074] mtE^mmmm^-s.i-jKDuntL'c: 
it, ®m£io-#>7^7r-(htt (mmmm, *-# 

temmtm^mm (CTtu£ke- 1 ooo7x;i/h, m 

mwmmym . B^mm^-^yu. --y-ynu, x 

mmm^-a-int, m%.is&&, xfyux^ 

m. /nx^d-t, ^777-/b, mm 

[0075] mmmmMm^mt UTgim 7777 

Wlfl3»TrR«U ^f££^;£t LTf£»s±T-£-f5 
cDfrfr D (c , i5ffiBffL*tf 10-80 % t & S £ 5 lc * 
0. 1 ~3 mmOiS(Ol7)<Iffl?L%tt5^7 7>'- 
Zcofiimtt (fSO. 5-2. 0 mm) *tu 

[0076] 5aii-r^t»saa7K^^n5ssi«rticr« 



(11) 0-8 7 3 8 1 

20 

& t- § t v ^ * it 46 , »jrs« s# nmi * it #s« 

10 it-raft*, m?zm*iim-?2>®&ftWi&r) 
mmmm*mt>iz>cttf<ff%Li\ x, 

M«H»SO±tc ^ * T £ <^ 0 
[0 0 7 7] Ma5<D'J-^KihO/-c46(c«ffii:«ft?tt§! 
8fc©l»IHU:ttJil*jfc«*S#ffifcfcSo coi^fti 
flgicf&MfctMifflg-'^ 'J n > 7 y h & if 

20 [0078] fc mmmm^mmn.mmxmmir 

[0 0 7 9] X, CtiP.O«»tf««Sail7j<^OMft^ 

E * 5 a HS * 0 L < s n « C fc W l ft . f L 
t±^H«lTOco 1 / 4 p> 3 / 4 AWS L 
iO <, HmZO. 5-4. 0mm»$L^o fL^g^W 

mmitmmnmmttHco 5~2 5%»$u^ 
[0080] xtusaw/BWt^it&^n^ttJaa/kodsa 

a«S*^«r^-rSi3fc-TSCf:^»SL<, 5 00 
[0 0 8 1] c©J;7Si^e l dcSi8il±« M^.tf 

it, zmmmm. mmm, me^mm, yumnmm^ 

[0 0 8 2] ®c*f§H^com»e(±, \£)W*>S'a> 

50 Affile, m&mmwtm** ^mnmmy^ym. 
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[0 0 8 3] *awo«*HfT«R«»Wfc:Wa 

K&tmmii&o tc»BLTiKffiB»a*aE*3is*f , r * c 

[0 0 8 4] ^t^t0ffitS^>T*^Wti:^SK 
[0 0 8 5] &0tC*5<^T, GilAfftf— 7^A- 

«®««A0P ( I N) ^6»®Jl7j<^0. 5~5kg 
f /cm 2 ©JE2»Tj3SzfcSn, WS4&tf4' icftZm 

gis© (out) A'-p.^omsns. 30 
[0086] 01a, aM<omM3m^0m=^7xMm 
mmm<DMffimT°&%o ±gpoxon (in) t^mx 

-X7 (M«ui7KJ»A£S) ^aomffirt^aiiibTou 

^§15^5, *S*— 5-*VH KIT ^Ttl4, 

4' *^S/j*m?n, &M*f%tti2. 2' kbe* 
tft ^ * ns *ffl«osag!( v mm & if © muxtftf n 

5= SiSI^^li^SliSifi 2 , 2' t^snas 40 

n?no, siSi^it^itS2, 2' tidijgp^ 



22 



rtsi507j<^t±i-r57j<fe#^ 1 3 nmmcm^m^x 

[0 0 8 7] 

[0088] mwm 1 

2 0 0 k g f /cm 2 ©ffi*jT*f£l/U CO&SmitWi 

rio cn*it«O^TL1tSJR*SfcLfco Hfc, col 
— 1 2 0°C, 2 a t m, 2 0 m i nMH!^ 

[0089] *m*<r>§>TLWfeimmmi.f*m^T, m 

[0 0 9 0] i£fftt*-7X7J-*>'>'777'l' W 
P9mra, B.&7 6 mmT'feS. 
[009 1] &JHffli!>tt££ LTe^'iSSn/if^ 

^fflSffi4S?fCiS?3it3 4 VSrffttnU 3 O^KRIT'Stt 
SrSfs^-ttfco t£Eli2 0~5 0V© 

[0 0 9 2] SiJMttlglS^fi Pseudomonas 
d i m i n u t a*?SI*Sti (©ffl^3>Jg*, $£W 
*fflV>T 1 HRfliMU »50 OOrpm 

fee cn^a&fcfeTfc^fcTkii* (3i@i&jR»fttf 

o. o i ppmtTF) t^pLMsaa/ki: ltco cn% 

1.2k g/c m 2 coj±73 

&7j<«\ ^M&cog^S 1 ScU^^rfflv^c, 

[0 0 9 3] 
[»1] 



*U«* (96) 



-(- 



*»*«ift*O«i3S5k4'<0*a4& (C F U/m « ) 



1 0 0 



[0 0 9 4] 



mil 
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(13) EfBS¥1 0-8 7 3 8 1 

23 24 







£B&j&i]x£:***<CFU/in t ) 




in mi 


OUT 




1 


8.6X1 0 4 


8.3X1 O 1 


99.9% 


2 


3.1X1 0 3 


1.2X1 O 1 


99.6% 


ttn<n 


1 


8.2X1 0* 


1.1X1 0 4 


86.6% 


2 


3.5X1 O 3 


5.6X1 0 2 


84% 



fflLfCo 10 [0 0 9 7] 

[0096] mmmz mzi 





■ s a ft * ^ 




4Qv(15min)^-4Qv(15min)-*4Cv(15rnin) 




40v(1Snin)— 40v(1Snin)— <40v(15sec)— 40v(15sec))8-*4Cv(15(nin) 




40v(15nin)^-40v(15niin)-^<25v(30sec)----25v<3Csec))8^40v(l5min) 



[0098] &ni±m\rfmc^T. TEo*ffi-ew 
■ttdB*it«Lfco ^ffi^'J i fcl*U«o;£Srep seud 

omonas diminuta (Si 0 5 CFU/m 
1 ) ^#t?S5aJl7j<^^2 0 U v h/MWEU *k«lcffl 



[0 10 0] a3*^*aW<0«BEBl*P>al**^jaitffi 
[0 10 1] Hffi#j3 



sm^S3tc^-r 0 

[0 0 9 9] 
[S3] 



3 ^ra»cD^»ia 

2 x10>CFU/jbI 
5 Xl0 1 CFU/ml 
1 xl0 2 CFU/ml 



[0 10 2] mm&m&mitE scherichia 
c o 1 i «:J8{*Jffitt (»ar>T3>««, SKffiffc^H) 

«rfflv^r 1 6mmmni>, 1*^50 0 0 r pmicrm 

S^ftfcfcTiSvrfe*** (aSttiKBAtf 0. 0 1 p 
pmJXT) tcgsjfjnU Hlcg&^rgScoN a C 1 «rSAn 



50 



3 XlO B CFU/nl 
3 x10 5 CFU/nl 
3 xlO B CFU/nl 



-13- 



(14) 



10-87381 



25 

[0 10 3] CCOMIi7j<2 0 U *y ^1/^*1^*1^9 



2tf 



[0 10 4] 
[S4] 











-fct«*«41 


0% NaCI 


2 xio 5 crv»i 


5 xiO'CPU/ml 


*3feejJW41 


0.0196 NaCI 


2 X10 6 CFU/»I 


0 CFU/nl 


*5feBJ0H2 


0. \% NaCI 


2 x10 5 CFU/mI 


0 CFU/inl 


*»HW43 


0.05% KCi 


2 xl0 5 CFU/nl 


0 CFU/rai 



[0105] m4frz*%w<D&mm7ti<Dmmjimtfm 

[0 10 6] mMM4 
ttlco l mmRtf 3mm<DWKL*RW\ ^n^ticoM 
2 oft*Lfto ?L*^i/^Jt«0^7L1t»ll6««* 

[0 10 7] ^SSCT 1 hP1f<D77?£T*P s e u d omo 
nas diminuta (8l0 4 CF U/m 1 ) «: 
dtT»«U!**«SEU CtltCNaC 1^0. 0 4%^ 



20 



•*7c 0 ft4©««WfcrfcfcK»fflH**3 U y hfr/ft<D 
IfflMtf 2 )MB&<D9KB (7KJE 1 . 2kg/cm 2 t 

2^<D 1 mmStf 3 mmOH?L*St5*-7X*- 

1 , 5 2 <0*S**S 5 tcl^-To 
[0 10 8] 

[is] 





X ft 71 tf> £ 

(1 ftftfciJ) 


3£ in L 
NaCI *£ 


£. m a 

CRJ/«I 


3ft £ 


Mia 


7 


UBft 






14B& 


it«W51 


ft L 


0% 


10 4 


10 2 


I0 2 


3.9 


3.5 


3.2 


it««5Z 


ft L 


0. 04% 


10* 


<10 


<!0 


3.9 


3.T 


3.4 


3W6WH51 


G 1 rctx150=» 


0. 04% 


10 4 


<10 


<10 


4.8 


4.8 


4.T 


*£PJ!W52 


<t> 3nmX50=i 


0. 04% 


10 4 


<10 


<10 


5.4 


5.4 


5.3 



[0109] mmmm, $-*zr>m&mmft c^y 
>?wm v±m%t&m*wmLrctcz, tmms it? 

«0. 0 4 p pmtfe^ It«0j5 2T?tt0. 6 p p m 
T&ofco #fg^#J5 1 T2 p pnu #5gffl£>0!l5 2T? 40 

i. 8ppmT*feo, aKM««ja«pm^»*o±#^ 
[oiio] *awojBHL*frr*«i*we7 r ;i/*u 

[0111] ^ffitfUS 

82 (f)X(i(e) £^Lfe&fmtt*K2:0^Wi 
^^ffl^VLT, Ltl»^i2 (g) iC^LfcBfR 50 



i^Mb, *3^<0«MH (6 1) , (6 2) £ L 
/Co X, ^2 (d) iC^LfccfcSfc^Tc&HSI&WS 

mm^i^Lmmmm (e n tut, ££##01 

tLTM2 (c) fc^Lfc<k?&*ftWfcS#<D&^& 

tc^L/cm»« (e i) *ffr«u ct\*mmmtL 

[0 112] g»g®ffi : *-7X/7^>^77 7'Y h 
07 6mmxP9mm, ¥*§x\?L*l 6 0 \i rru ^?L^ 
6 5% 
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SMIf^^^^^af^l mm 
mmm : Kf!tMti8fe &[1S I mm 
nftmft : D C 5 0 V, 30mina tcg'ftSK 

Me«fi3 0 0 /iS/cm) 5 0UyWI/*ffllU # 
2 k g f /cm 2 cD7KJ£^}M7.kU 9 6B# * 



25 



[0 113] 
[«6] 







#%fcl61 








0. 5% 


0.296 


0.2% 


0. 2% 



fco 

[o 

HI 
0 1 

S5 



[0 

07 



1 1 5] HfifitW6 

0 (a) £^Lfc«!W*Jt80!l7 l^U cintc 
0(b) tc^LrcJ:5tc«*««0±aE«IJcTlS?L 

0 /imj??3mmO)MSl3 7 *RW\ C*l£r* 

1 1 6] : ^7XA^>^777^ h 
6mniXf^9mnK ^MTLtl 5 0 fi nu M?L^^ 



M : SMBf^^^y^aS* 1 mm 

mum - stmrnmsfc mm 1 mm 

: D C 5 0 V, 30min CTfcfcttftKfc 

3I7K (SMG*S3 10/iS/cm) 30U7 h;l/«rffl 
*U JS>^*CT1. 2 k g f Xcm 2 07K/±T)M7j< 
U 9 6R#m«PP*ffofco K^mScO^ffi^fb^a^ 
tt7 2^P H MS?mO»t±MiJcD^mS^S»M / >^ 

Lfco ^ose*«r^7tc^-r 0 

[0 117] 
[«7] 





*t««71 






0.6% 


0.2% 




0.2% 


0. 2% 



[0 1 18] CO±5K*aWO«»li-Ptt«fc±atffl!l 

co i i 9] mm&n 

mmm i T?ffifflLfejt«!o*»Hii:i3i«o*»if«:ffl3S 

CO 1 2 0] : *-5X*-*>y77r'f h 

<D 7 6mmxg»9mm, ^fttfLS 4 2 fi m, M?L^ 
6 0% 

Lfco 

co 1 2 1 ] 7j<ji7j<2 o v y h)i*7km tcmMLtzo m 40 
^kt? 1 5 tfiufift}* u c co t zmmmmfr 5 mr 



S*»J£LJt«H8l8 1 ^Lfco 

co 1 2 2] £(DMmmM*mz>LtcViM-Z'm3ic^L 

1 6£J¥LT [03 (a) -^0 3 (b) ) SSfftWSftJC 

COJSft^l 0IU«|»)igL*5IWfl»J8 1 i:L7c„ 
CO 1 2 3] BijojfcflsfcLT, 04(a) ic^LfcSB 
tc-tr-y hLl O^^m^F^tcxT^OiiiJCfctc 

mmknwmxm&mm^m^iLx 1 . n g f/c 
o««fc«s}*ao««TSS«»fi*ffl*jiT 1.2k 

g f /cm 2 -e^7j<Lfct§c0ffi»^7ntr> o 
CO 1 2 4] 
C^8] 





(0) 


3£ * 




0.011 


1.7 




0.018 


2.0 


*»^W2 (H4 (a) <B3**€ttffl) 


0.021 


2.0 
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(16) 

29 

[0 1 2 5] #fmms 1 Xt4 8 2 #««SrtOS«J<0Bft *H9] 

[oi2 6] mmms 

05(a) RZSm5 (e) K7SLfc«»«*ffl*Lfco 

©«S?«i:Lfco Sfc, 0 5 (d) lc^Lfcm»«*Jt 

[0 12 7] cn&OWWMfcfi, JWTOK3R««a^ /o 

[0 12 8] : #-7XA-*>? r 77j"(' h 

* 7 6 mm x/p^ 9 mm, ^S?La5 l/im> M?L^ 
6 0% 

ftMfWMI : S#«a^^>y'y->al¥*l mm 

: j$£«S8tt, Mm 1 mm 
nW0k¥t :DC45V, 30min Cft fc8tt£?£ 
ft4r<0«HHf«B99OJ:9(i:IHiU flf8l7j<« 2 8 toK 
iMzk («M<e*JS3 1 0 n S/c m) 3 0 V y h)l*m 
*U X>-/ICT2. 8 k g f / c m 2 ©7j<J±-t?3M7K 20 

U iHfffl«»*ff-3fco K*««o»«St{l:^**tt 

[0 12 9] * 



#Pw1¥ 1 0-8 7 3 8 1 



30 







Jfc«« 91 


0.7% 


aM£BJifll91 


0.496 




0.49* 



[0 13 0] C<D*'5tC*5IW<D«»«|T*t±«fe±jJitfilJ 

[0131] ^SSflaj 9 
*ISH/1cT)mfi?S^LT, H6fi:^U/£:*««*ffl*3i 
T, 17 (a) lc^Ltiffim~>X7-l±%m&i£<, Bl» 

[0132] l i: |B]«lcD?3 Pseudomo 

nas diminuta (ft 1 0 5 C F U/m 1 ) 
*$tr«*&37]e*a- 5 0 D -y MbMSU 7K«{cffl.«L 
7c 0 *SW©WS»fc:KS«18zk* 1 • 2 k g f / c m 

2 cDj±73-c i jM7j< u «»ttaaa<o»ftiazk*sszwt 

tRLT< »)ML5!ia«rtfofc 0 fflSlffla&lSfttfayilJS 
fe3BC"<htc, TfESl OfCTK-rto^ffiil^HSSLfCc 
[0 13 3] 
[fgl o] 







Jp J» i ^ 






ad m 


3 


0 -0. 05 


0.1—3 


3 


* as ft 












34 V 


0 V 


34V 


34V 


t - * - 


OFF 


ON 


OFF 


OFF 




25^ 


25-90°C 
(TO^Ji-CISniin) 


85^25^ 


25^) 


n 


3 a« 


25™ in 


5 nin 


3 aw 



[0134] jecMtei ^^»fc:*aMo«»it<osija 
[0 13 5] tfc«o«»itc««ia** i . 2 

k g f /cm 2 Offi^-ejM7j<U «P«am©»£QJi 

[0 13 6] ^0^*«r* 1 1 ICtjVT o 
[0 13 7] 
[Si 1] 







it 01 111 




* * HJ1 * 1 1 1 


9996 



[0138] z<D&5ic*mn(omffim&zfn^jf&%: 
[0139] mmm 1 o 

40 MS (c) (?)7^-7X^>^77r^h (ftfia = 

6 0° ) %m^T, Bi<owmt*m»iLT#mi<Dn 

[0 14 0] Banttifc:M:"FeofeO*«fflUfco 

[0141] mmmm : #-7x*-t^y777^ h 

<$»7 6 nimXf^9 mm. ¥^M?Lfl 4 2 /a m, ^?L^ 
6 1 % 

50 :DC40V, 3 0 m i n Cffcfc:«teK<E 
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mLfco MIC H9fc^Lfc»«3R*li*, 1. 2kg 



52 



[0 14 2] 
[112] 







St * » 5* 98 P* 


i 


it IS W 1 21 


9396 


3.5'J > hJU/min 


2. 4U -i> hJP/nin 




969* 


3. 9y ^ KJU/min 
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